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.4 n.a'i jLjJSII ^^liJI ^Kll j jjj^^ ^-^f^ ^ • 
.L^j_i^ <Lc ^uJLi ^ i II (J_c ^j-o-i (jLo^JI (jl • 

■ Lfrj d j^'ll LuS-aj ^1 ic j^uU Jj-u. 1i <4.iiLLll SySJI IvCI'nl ^d L\j] • 

.Lsjjllsl jl I >laJ SjLtl (jl • 

. j \ A * i^jjfLI I Li 1^3 rt-^ I • 
• J^J Ja Y — S^jljJI la a (jl • 
.£j__>iJ! (j iS" run JajU-^ (j JjalLi P j i 1 1 ^jl • 

'■CA A- 'j^ 3 -' (j^ 'LaLaj iiikla jKiSlI is jjSl jJjj 

dU^i i£>NUl ^IjLjlJI J£ ^jl'i ,Vi & 4jw.mII iijJki cgl .^"" j 

ajjSi _A^J La jjjLij .4jJaLi. v2jIjLijlJI dJj (^j-o S.Aa»lj I (j <jJ^J I (j ' ' » ' >— Sj_>J=> 

(_£_>ixo . iLaSJ I IjjSi (jj -(jd" <VmI (j^alj nil ^ nit II ^ya (JimU iljJ^ajSij Lfl I nM^^ll 



4_l_l_uiiJ 1 

cJjLaJj gifiLiij 4-1 j ""in j iljjj. 4ijjJ<_a 4-i^j_i £j\ t^-^NLa j^j-o Li^LLul — Liil i Q i*C 
(jja .^j a iVin ^a^-i J-C CjL^.I"iY*i 6JjS> Jl Jj^ajjJ! J-C (Jjj- 1 ^ — 4 'i n n 

u * i \ J^i\ II I ~ <j » m (j jjLaJn ^ I o Vs I t^l i it-iLjJI (^j-o _/\_tuj jjL (joij-uiixu 

(^ja J-ijjij < i Ll^_l t IjjSi Spl_>ja Ijjljjj (^1 (^jjjLflJI fl__^SJI Lai . (jjjj^aC LtiS 4jj3>j-l_a j 

CilfljiJI ixuLflj 4-jI ■»" lu^II ^(jK nj< — <iilj (j ^^aii-ljJIj — 4jL in a" II SjjiiLjJI iaJL»-U 

.SjiLo^l 

p. 

,\ <\ • 0 ^.Lt j (jjllSujl L^cLua ^1 «4-uaUJI 4jj muJI Jlij^Ul^uiH 
3£ _^JI ol^jb Jx. 4-uaUJI 4jj muJI j£ . N \\"\ ^ j O ^Ji ^1 «IaL*JI 4jjmuJI)> j 
4jiLo)ll olrubjl (joi^nj iaL»JI 4j.w,ijll Lai .^LajJIj ^Kil ^ 3 ok nil 

4-uaU. 5JU. "ill ^ La — IgoMil (j^ in" j La£ — 4-uaUJI 4j^mjJlj .iijjUJIj 3 K ■» II 
... 4-uaUJI 3JUJI dJj lYtU j lu'i ,,i ^ .Ja^Ij fX.S!l iaL»JI 3ji,nill <>a 



A 



♦ 



frj) lAll £LCj-jJJ d 1 1 unit Ijxo 

IjLU-S SjiLill (jja j t-i"< (J^^-J tCjl 1 1 (_£.l^.l (j i_asjia jLU-S 4-> i£ iji-lj dil J 

Ua Mj^" « Ma .jU ^ ^A-OJ lj\jk.l^a tSjil ir\ II J^llajj '^jl Ua jl^a. ^Jl LfiLSjLa HjLj 
iA X ^ * ..i Lq_) Usl \ ^Lal ^j- 0 4jI_jj£ J- 2 *! 0 ^" a \J i^jIjJI jl U o 1 1 lj;Li_2i_Q 4_uj*^Luj (3 

'u 4-kjaJ.I <j£-l .La>L| d£ jj ^ flJ a j fjAj I J .-.Ijl US II 4_kj=>_a 4->J j 

,J dil i j ,Vi<C* 4 idl (^jj <djL£_a (j jLi Liiajl Cxi\j .LgjKxi (j La£ 4\i2Li Jj 

.d La jA^I ,LkUI ^1 Jj < jlWI J-c d (jiS 

^jj, d a ia ^ II i .La j (j i <~ < A. II fcjjj, d . ,A j I '< ■» < n -i. j U . .,. . d_U_^^Lo 6 
4^ j^JL JJjljj La-ii JS^I J-C. i - ^ ^1 JjLiJL d j Ll£ lj| La xj Lvil 

Ojli t'^La tSjl < iii ^ S" inn <»lj->" Loj'if. ijLi*J.I (j ■ -> iO"i ma ki> (j 2 ^U"\l I 4ljLill 
jLl^JI Lqjjj 4 a fljj j * mm mi a tdjjg£ CxS Lc I ^aJ ^L^a dja jj djLi 4i *jua ^j^a^j 
Ijl (3^-1 '[^LLa '' J^. I J 1 1 S3 jl I j""* j-jj ^ J-ljj ilA^a ' Ul lj -.1 n U«'.l I SjLudl 
N| ,2 a .a Ull vljIjljljSl^lj ,-,l<j^ I I guAa-iia f.l ,„l .j ,,-,1 . S jjLk (jj-a •■'^ 
'"" ^ La£ S jjLUJI Ji-lj mi" 5l II 8 id J^jj diL LS'iLkl dlijj La d^aj 

6^ (jA*^ Scdjj^j^aS Lia^j^ IjLkln Jlaj S jjLkJI ^1 Jjll lift .(j^s jSlI J-C. 

jj i n fl 1 1 jLLsl ^J^-lj J_ua — ^ mi^*. ^1 ^jl I jj , \ -\ i j ^jljJI j^j i ^i fl II (j^a-ij 

.(jjljjJL 4 La n S_a3 4_lLc ijjj jd La 4j&L^Jll j\ 4j£.j^u (j-a (jj — Ijji ^lill 

4^ jaJl jd La 4iLlx, (j LkLo iliaLal iljLkJI ^jjisjj.l pill cja£ JUjmi .Jllil Jaa^u 

.djAj OjI 



m \ ^\ Si'n-t" (^j-o j-aj (_s jSi J l_V^J*^ t ~ xi ^*X3 SjjLla-ll SdiLi (3-o Oj-laJ IjLa j^^J 
j 4j£Lo Ct-m-J mio'i (j^sj^l <JLi ^1 ij *?d J^"' SjjUaJI (^U lia> 

Sjja^ j^J-a Jj^ JJ-£ I (3 ,_)JJ-a-<IiJlj ijjiuajlJI jjJj ^ Jj .LgjLLa 

4 < mm dj a JJ SjjUaJLi i «4 m mj)) I T < aa v2jL^_>^_1I 6JjS> ^1 4-1 J^ I 'i aj La .LgJ 
(j^Ltu La^j-a J >J^jJ 4 I w m j (^-0 Laj .SjjUaJI (J| 4 < mm d j a JJ (_yij*i!lj <(_yiji!l (Jl 
l£" Llu (J ^ '" lil <J-"" 4- aiajj-a 3£_>^ dj^Jij ( j^aa mi (_jLs .«J-*iLlLi>> 

— <L«jjJaJI (jijl^S (2jI _jj5> Ij-* i_i < mi .dj^'t (_gAJI ^jjSi _>i-^l Lajjj (3^L"iJI ^j-A 4 miq'< 
iLlj 4£_>^. d j^'ij (>o J£J L$jlj ^ — 4»jjlaJl j jjJj La J£J 4_a£L=JI Jcl^aUl (j\ 

.«4 u mill 

(jrO ^5-^ -j >tj ou >l <J La-a.*^! La ? Jjj lLouj 1 * 4 La u j o « 4_u_tulJ I » <LoJ^ CjjLua (j^| IjLL 

^- mjJ .^IjiJI (J C e- j u^Jl 4_C j^oj c^l to — d « ... « Ul\< t Ij d ««j/j< II <_£jiLli Sjji <ijJ(-o 
d a I Us a S^^a^a. ijjk. £j\ a> fl j 4-a i a 1 1 4 )J Jl Jp LfLaJ I (j-c 4_c j^u t^-usW (jl do '^ 

^LUI IjjSi djjj (^1 Sj__>^J.! ll>}-*-l' J- 2 - J j^ * "' '"J J '-JJJ^JI vZiS^aJLi IjjSi (JJJjJ a .j (J! 

.(pI^JI j ijLiU tLiJa LiNlI^! Ioa (jc . Sl'A'j) iulill j Y , \ , \V^Y£oA 

f- j . 1 1 4 mi tfl U it j*ju]\ ^jjSl ajjSjj 
dJ "■ * (jl ^l^^aJJ (jl e-^)-aU (j^-o-i t(JLil! ^Jjj m Sd^aJLi P^-iAjt jJ_ua-o (J^ J^ IjLo 
Jx. Jjj=>.j1I J '^IjJl £J3 ^jj-i ""^ l iSjLo 4_i_ijj=^ 4'iii.n (3-a 4 a I U 'i 1 1 4 a < jS II ''II a cj-iAjl 

4-ajS a (j-a CtSlkl isLiilll <j\ ji ifljiflJI ic Jl iliiudl ic ■ °l ^1 >dal mi II 

i . i " . 

bLaJil (jn's f L^j__^k.^a (3-a I la I I ^jiajj 1 1 (j "'^ j-^- ^LaJll (JJJlSj (j 4 j ti Mill 

4jjjjj"i!l 4-a \^'A I J^Ja a (j c^jL^JI Ijj* (j p- j i <-i 1 1 d^aixu (^-a (j S ^. j 1 1 (_$_>^ .Ljj^^a. 



LaijjS ic j*jtxi ill j 



j Lj j^-j LlJ Li . t(4 la 



4_1 jL*lLa Cj Lj^_i L-d i )) ^yCjj d I A . A 

(> *,<mvo 

JLj-o (Jl JjlaJ ^1 (JjjaJLi e- j [All 4x. j^-oJ J uq! jJI Ijl La J_c LiAjI J oj au *i! (^^J 

o£ 'j^^ ^ElLaiLl dlfiLijiJl^ > *^ e- j iAJI fj\ cjLu| jju .4_^li; 2<j ^ " 1 1 d\ .a ,,.11 

(j^l Ij^^j-a J-ualjJI (ji^ ^J^3 .^Lill d a a ugj ,J_C 4jJ mill Cj L^j»gjJ « *— S * "' 4j' ^5 j"** 
J xl * * Lo-a I la >) ' ^Lc ujj LflJI j "■ * 4^rk.^_l I <Lq JjILq "■ Q tcJjv^j-o ^jjLS <_j-j-£ 

fcLill 4^jj^. ,ji 4_i_luj J-ualjJI^ cjjLfl-ll * "■ * tiLlj_9 ic_jjLfl.il Sjj_-.^_a 4_i 

— 6j^jjL £-\ .Aoil ,J_La_lj La '"j idj_-fcJJ & j 1 Q 11 .(\-\ J'n mi 1 1 jiajl) 

<jl i^y^ jrt-flJJ (j-o * jo*i!l j^aX. I Q * j la <_>^j*-il Lojjj (jjj. — j-d^lLi G^^q ^a^uj la "*j 

' aNl" t — (_><^J*^1 ' ^ j ^ ** x ' x (j-*<J-ll ^j-i J-ualjJl (j^J — l-j-J-ll 4_j_luj ■ a 11 4_c jj-iLlIj 

ic. j^o ^1 j^-j t S AAV ^Lc Jj^j oaK! lo LaI 5> g oi ^-»j^j <J (j^-1 a ^ aJl*jl 

cdj^J * J-ualjJl a I cj i Ail 





:^LlJLUI (jLj.ic.LSJI (jjl LiiJ 

$ 

■ mall 

<Loj3 i£-j_>iJI (j mil ic j-oi <Laj3 ^1 in-.. ^ LUSLoj (j-Gl^ILl! aiai jja.1 (V) 

.j_ual_>JI j| g. j m 1 1 j ,s m n ic^^u jjc jtVtll (jAij 4-ijj mall __jia*i!l (j iijli 

"i<il mn-i (jli_>Aj (jLjjLudl (jLjLs> v^jLua 

•(14J 

jjsSII <j5ll .3ijji= SJLaJ ti^jjLjjjiiJI (_5.1l SjLjLiJI ^JjL«II (^-o (jl'aja^. II (jLjLs> cul£ 

j^ja La^Ls SjLlC (jl (jja j»X_>JI I < S I m"^*^ (jjl" a<\ \\ i_i I t-i" 

ijjLkiU jjUl Jx. (jljJjj Lo^Li <5oa. J-t L^ji j< a" II jjc ijikltl ip-lill 

jl A t-i-». 4_jjLUI (jjii (jl (_j-ali>JI (j^S i(Jj*i!l Cta m Ijl 4jI jJ-u jl iLigjjj £_o^JI .lie 
La ^jAj — Loj&LlK m ^tJ (j^-1 iLLai. (Jj*i!l <jj^J (jl (_yn"^ II <j-a£ .4_ijL\JI i*i-> m \j\ 

it j^u (jl 4 5 <5 (j| .Ijja. lis. I^j£ Lki. 4_oj (jl jf^ll (jAS — JjlSlIL SsLvLijI Lijl jdJ-i 
4^_>^. (jc jtVill (jAij — iijLull jj 1 r— 1 Q 1 1 jJal (j-iJ-ualjJI ^ < aa I iLiLi cjjAJI 

CjLc j-aJI ^jisj isl_Li| (j SjLLsd.1 I M 8 \ jJa (jl (_yj-*J Laj| — J-ualjJI jl Em) mil jJju3-o 
SiLuil SJaLujj ^ylll) it j^JI (jt Llo^giLo (j La LkiJ J^a-J dllii (jl£ Ijlj iSlkLa. 

i>°jJ' (jl^il (jt Llo^^i-a j Lki. dlla> (jl ssjjJj J^- 

(j| .^gin Ul il njjjj's II ^1 < ni^il jl p j 1 <-i I L 4_r^>Li. I'w m I Llii Lu| . Ln Q j K jl 

^ < aa I I (j '< <f ic^uJI <AiS <J (jj's" 111 <pj i^ill ic-j^u] 4_l!iLaj3 itj^uj <iJ j a J t ((f^i (_jl» 

" i 

(j-° J-^ ^ LIa j^gll .iliLlil j ji^SH jJ=] (jjj (jjd^al_JI 

■ frj ii^ll j-o J-al «3j Llj] i_sjl_uajj <Gl 4 a ia ~>. (JjjjJj (((jLo^Jlj 
4_Lsl__>il J^jjjjjloj 4-1^1 it-iall 4j^_^l.l (jXa Jx pLiA^ JjIj (jl Jj a J tl II (jjai-a 5jj_>J 

(_J_^a_l (jl iAC II Jjl_>J (_y£iJ\SLi .LoLoj ijQiLlI n (JIJtLtu (jK I n-i (Jx 

4 11^ u J)lt-n ^Lu^ail <iiljj i4j^_^l.l 4_iiijl Jx Ij^^j-o L4.I 1 1^ a I mi (jl ^^jSij (djaj-mj 



4_i^_j_Lt S^_^». &L^3l J^ *l -- "I (j S j^iiLua J-c-'J-l tLxojj II , All t ^ 0 

^ya^Sui ■ a« '"II Jl LLij-o Lijji J" ' J-C- SjAjjJI l-LU^J <iJLiiS>j -(^"^ JSLAJI J^'l) 

f-l .a nil j^j c iLilill 4lc j-uu p jjAII d_>^Ji ijlla! 1 Sj^^I ^LiGj! jl 

.r = aic 

jja c_ SJ^-ll U^- 1 t^-SJ^-ll (Jl J^j-sajll 4_iAajJ! 4jjfl^au nil ^£.111 CiS^JI J^Lk. t6j^IaXo ( j-o 

jLoiil ;> J^t JjIII jLoJ.1 lia, J^k -0M J£AJI ^1) ^Lo L^b 

CjjS^oJi (3 jlj-ol 4j*bLj jl, U3 o ) ."^j^" 4_i^^i.l jl f -l ■AflU JjIj t-Ji^jJa j-o J_a_u£S^XI 

'U"JJ^""° P * '"I 'J S-lgJI Jl j j-a JlSjj'jl (j 2 ,A .'.II 4lSjli"l Mil (_jjJI 

j^o — L$ijjS> Jl Jj-ua ^ail 2 .A.'.ll I » U a ^jJI aj| ,,itl jl (_gjj-<JJ < Y ° = Y £ + Y V ■ 



.t = 5/c 



a -.i i 




■^j"^" > t&"!iLc-1 <Li^^l1 ji-o^ 1ft**" t { _^^^j*t^1 ,J_t <Ll21jJJ |J^j_aj_o j^JiLo ^y* '.X— \ (JSLuj 



,j a iAjjJI 412 jt" Mil ^jJI (j-ojJI J^- (jIjj^I ■ aba * (j-qj it' = 4/c 4JjL*_LI jJalj 

Lo-q JjsI e-LAiJI Jjlj 4£.Lto I frlla "■ ^Jl^\ bp\jlS\ t4_iSl^il J^lxuua j^Jaxo <j-a I gji^-j 
.4li£.Lto (j-Q LLsjI h ^aJi (J-C ^_luj g-l lAfl II JjIj 4-cLuj ^1 ^1 i^JLAjj 
Jd*lL> UaUu j.\ t ^Lo J-C jjJj La Jii icLuJ! J-C ^aiflj 

4_i"iLjJI (Ji-lj C-LU J-i-i (_ji=>- (^Ailil (j-ajJ! jl i4_ii2 iAjj (Jjjl-oj iijLsLa) <•- la ■ ■ 

J^-S i 4_u_ttuJ I 1 o J^Sj 4_i gj n I J A (jl <4j^Lto 4_dl jJ-C — La < jj_c. — 

£i * La (J^ ^jl ^ m imi > (j-Q^ ;d_j_sl^il "■ 0 j j ^ ' ^ 4 ) 1£ ^ tin (^>^-lt 4_1a£ ^ — * 1 1 

JjIj jOa"i ijiaCj <iiijJ\^J^!! Hj j ^Nll J^c CiLJIj t4x,| ,n|| — 4-ifiLAfl-ll ii^^l (^I^ ,_^C 

JjJ^. (j — lj -Lki- dlliSi (^1 jdJJ (2>J tP(_yIajJI 4 IS ■> i 2'. ,U,II cQcLu pLAflJ! 

\ s 



d 1^1-^1 1 d I ) 111 1 1 1 



.^all <j£_>J.Ij pLilJ! ail j L^ii d iSjja^o ilUJ LLl^ jj^ Jlitl <iilj j 

SjLaj .^J.Ag-11 J\ jJ uall jLlal 0 fjjAJ! 4ji ^USj (_jjJI vZiSdl (j jLLa! V iiLubo 
£-03 C it-i II icj^u '/.~\ • (_jl ipj it-ill ic-j^u ^ya 0 y V 4 1 mj 1 4_i^_>J.I dl j a " :(_£_>i.l 
it £ya ZA • (^1 S 0 / I Jjjlaj LkLj pi i^all JjIj (^l L-ka. j SjJ^sJ.1 it j^lII £s 3j5> 

(Jjjj^jC LliS iijiij Jjjjiaj-ij V SjLLL-a itj^u ^"i! iljL*-o 4X.I 1 null (^j-o .fj-iAjl 

:<jli <l-\ j Jiull cULJ.1 ABC ±JUJ 

AC 2 = AB 2 + BC 2 

AB 2 = AC 2 - BC 2 
c 2 t' 2 = (c 2 - v 2 ) t 2 (1-1) 
t' 2 = (l-v 2 / C 2 )t 2 
t' = tv (l-v 2 /c 2 ) 

(^Li iC pjjAII ic j^uj ijjULo S_/i-i-u3 f ic ^jJI 4j| iljl_*J.I isjjfc (3-o 

(j-aj igr u, Kill Jja.l_aJI £ya cj/uL> j^jJljjJLII jjjaJI ioNLc. Q a "i J^a^ail (_jj^aJI j^jjijJI 

jljJLo j 1 Lo^-o (j^-l t' ~ t (jLi l_i_L^Lij 1-°^ ^5! iljj^Sj (jLLo^J! (j^^l m] > 

-k^flj S__>-o (_jl (j ijj 1 5 '"■ II 4^a.j i<j| 0 *'* ' lj-*J •Ij^J^J- 0 pUaJ^II (Jla-i V ic j^uJI 

la 1 ''■»'' (2jI Lg-lo (J^. JLlI jjc I jjifc ■» ''" — '^^Lo tLliLaJL 4_La.j — 4 l->^j Lgji 
^JX. i u "■ (j^J .iijljjl Ja^LaJI CjLcLojj CjLcLoJI ^ * aA £-0 I gjj olj a J-ljlj LuLcLoj 

jLLLj (_jjJI (j^a iJLHI J" — (J-c .i>L*ll i °>tiU ^jLUI <iilj (^1 ^jjsi I ''3 1 LloLi2 

(^xu iijULa 4jjJ ^yj-ojJI ^Lflj^l i °l"-^ l ■■■ i4jL^. 21. U ijtj ^jj| ^Ijl Uall SjLS (j J-csJlJI 
Jx. Iia.lj If^^ jj^^-" '- 0J (}' ' r (j^La*^l (j C-LS-iJI o (j n i_i I t-i" i ^liaj (j (^^jIojlj 

.L^jJI isLlj^l (3^" ""' ilAjis <xli3 ^jjij .isjcLSj jic iiillll ^ (3jj11.I 

<C p j '-^H ic j-uj ^ V ic j^oJI i_j| J\l\ 4jLi iljLsdl I jj .JjLSII jJaJI J^. 

(3*^! t' (J-i-aJj <jfl Kill (3-o ^^jljj/LI! j„'w II Cta»3 J^a^all -\ II ^ <t~ II cjJLSj 

^aJ 4jl (_yj-*-> I-S-* .L^Loj pi it-iflll jjl_J 4 w 1 1 'i I L (j-ojJI SjLulj . I j a > <i (jjii 

il S ll-ia j-oJ(JI (j j^-i (jii tf-j) it^ll ic j^jj cjjLSj ic jv^i ji mil (3-o pLAflJI OjIj (j^-oj 



4 il l 



A 




' ° Q ,j" 1 "' ^ " > 0 '> d a /jl Ull . ^ ^jj ...11 ,_uL^Jl .J_s^1 ^1 ( jlujfc_i_uj ^3 

*WV ^Lc ( _ r fli <jj^Lj J£-s ?J_ojlJ! £-2l_oJI ij IAa 3„'*~'" J* J-^ LjLi^ 

\ * X Y,Y fcj^lJS U lu^Xo J-*-i^a <5jQ"t Min j^C 4 a . a J| ^ * ...^ 11 

J! a I ma II bjjS> v^jJiij .jJLi^al CiLaJ Jl J I a (S-iiLUI (^j-a (J^jjIU J-C f-^^?" 

L&j^IjS tl_/La \ £ j ' 6j la Q ^^Ij ^1 uta (3 o « ■ T I j ^ 'II 

J- ' ' 4 Liu] 1 CjIj^-J-11 j;-^ Jj ^ CjIj^.j-11 6 J A ^oX. ^jl .A^o. c J) ' ^ 1 1 

ij idJjj ilal'iSS'i ,74 ^jlll iljLtll ^ La>LL»ijj ^jill 2^ ."-.II U , ,^11 . ;l £■» ,^ Y1,V 



i _ 

vllLt j-uj jLkl (j iljLxll ^S^'ll jaj < N *\ V ^ ^Lc v2lJj^.l SL^ftla (jj 

iSjjLta ^Jla J^ LajSjl.A^.1 i ~i 1 i i-ij ttj^Jlfl-il t-Ti n (j^jjjj (J-G^Lujlj 4-j| ni*^l-i dlJjj i O IjJ LiaJ I 

pLkj^l 5JjLsL-o 4ja_ua I ■» -l^jj i^-a^Jl (_£_>i-l <_jjLaJ2 J| iiLxil t (j Lli_^aJll I 

Loj_i_i <4^j^."i 1 1 4_i^__>J.I (j s- laju _ysj _aJ5>j <j-a_>M 4_lsI__>1I J^jIxulo i_Sj^ Llilj 

(j^aLkJI (j-oj^' pLiAaJI JjIj i_S-i£ .4 i r i i VA\ j-oj (j-°.>^ ^ if^tW -JjIj 

?4j3l _>ll JjSm.oj 

La Jj^sjj £yLa. 4jLi iP-LiAflJI jf>l_>J pJajj j-oj (j-ajJI (jl Laj 4j| JLi_j ^2 <4j!jjJI (j 

(jl <j£-aj ^ <^£g-a 6^ -^.-r^' J- 2 - j-^ o^J^' oA$' J- 2 - 

(^LtuJ! Lnfl 'l n ii.<-s"i (^j-o j^aiJI J-C ajj alfl t^r i^. in 4j| ^als il ^. <-> ii-l Ijj5> (jji-i 

4_Laj (jSl iijjj^." 1 1 Aua!__>J! ^jjSi int II JjIj (jl LIaaojI »l3 l.K ft (JJ)^ ' "\j tiiJj^." 1 1 (j-oj 
^im <4 1 1 mill l»lxa ^_aJLk_j .JaS 4_lsI_>1.I Jji in n (j-oj jjLaj jiJ Lo-i_3 <4^_^aJL 

(jjJI — 3-~>j"'ill Jl Uil.1 I OA LiJ jli i Mjyn'i 3£ _>aJI J£ t^Ljj kiSII jJaSlI (j 4jl 

pLAslII jjIj icLu (^1 Jl <L2ljil Jj\ inn ^ 4jLi SJjLSJI — i^j- 0 L^jlj jij 

^■"^l^l J^ fr « m a icLtu (jl Jl JULi ^LiAaJI JjIj (jAla 1 " |Q t4H^Ltu ^j- 0 U^jl J (J-£ ^A- 4 "-^ 
LujJ (jji-i i_S-i^ : Jel in"" j2 I j's ft ?IAjS> (j^-a-i i_Li^ (^^-1 .4j^Ltu LLul ^J^j (j-C j\-uil 

(j-a LLs-il ^a^-J (J-£ I a g J Q Sjj^-I^ J^ _/txuj^a t^jLl^Lto 

al'ia ir^j ^jJI j'jl'" (j Lljl dljj| 3K mil sift S^jUJ. iijjjll .-.IjUa. II ^ 

Jj^i mnj pi ii^a II OjIj (2jI ji^ji .i_lla. Jl I i'i-^. S j^Ljs (j^JlcLuJI iijLLa J„\ 11-1 1 

i 

illdJ '*"* _>i-il I I a 3 j a J£ (^L^ I Ltfcl — 4ialjju JjLflJL LaLS Lajj 3j3l__>il 

ij^jll j^l 3! i3jKS" inn Sfl_>l J-a j-aSlLi jiLiflJI I ■»jt-Ti uu (jJ U^jLs <iL^jJI 

^jjJI Sjflj's II iijJL-a iiSljII Jj^i inn jjjjLajj -I3j-«J llflikjl j3 I Q 'i" n Jx. ^jlll icLJIj 
(Lajj 4jjjj^3 SjLi0 La (j-a SjLSil jl tVi'il J^Li. j^jjs tgl ii-i°ll JjIj icLtu Lg_i jl_tuj 

4 a iS ~>. I fl'ijj ajl i"cl (j ^ i i^i i (2jI l- \j .4 ina'i jjSi LftLaJjjj pi n-i a II JjIj icLtu J^ltVi" 
4 t n\g-a Jl J Ida II 4j^_^l.l j-^^J-a (^j-a Jo"iV'i O-S^JI (j-a I taj i Cj^j »3 ml SjLii^ll 



vZiSikl (^ta. icLuJL iuaUJ! SpIjUI Jl Ijjsi JLSIj^l ci2j iiLiLij .iiSljI! j^j-o j 

IjjSl iijLLa jJi j i^SlI (£>=»^l icLuJI 4 La in' ^111 v2i\aJI uLi <jjl <SjUu^!l 
.pJa-u j^uH sLAflJ! JjIj icLu (jl djj-i-ui Jaii L$j2j .<GcLto 4 La mm (_J.UI v2i2_JL> vliidl 
. S__r<I> Lua 4->^oj iijLLa (j£ (JjjjJj i «4_ul mi-v 4 <lnf » (j£ gjLi dljj^ll IjjSl (jl t~i~»-*Sl (jil 
4_lsI_>1I J^gj m n icLtu (jl <GLI mi~>. i\ uj aifl .si it-ioll JjIjJ 4 < mjJLi g i<n 4j_i£. j-o*i!l_j 
4_ul mi~>. 4 1 1 of. J^Li. (jja IjiSi djdJ (jJ 4jil i4jcLtu 4_i _/\_tuj Loja LLul (J-C 

.4jcLtu (jjs 4"i * i'i o SjUul ^1, miL 
^jJI I fl a » (j-° icLtu (j^-l» : ^&_9 t4_Lo ^fiLo *i! LL_Cj»o *i!i^_4u J^J-i (jl lj-& (jl-tu (j-o 

ii_>l^a- 4j (JjjjJj i^'m Jl^xuJI IaqJ (JjjjJ t a I '< a i <~ij (_$3-ll _9->jl ' < mil Jia (j «S p t~i u 
j-l-tuj ( _5 j5 > *l irifl II JjIj icLtu (jl LoLqj ifill (3-° <4_lsI__>J.I (JjJ-ujlo j^iiio £ya& 

j^jjJI (^jjSi 4_lsI_>1I Jj^i m n 4x.Ltu (jl LoLoj ^-i£>_uaJI jja tpl irt a II JjIj jj laj n <j-°_5 ifJajj 

.JaJI IjjSl ale- j^!l d_/U (jl Lliicj .eJa-u 
_>ILl . (j mil (((jusljjJI 4 1 1 ■» n » JjLflj LliSij ..laJI Ijii ale- 4^_rU (j/a dLla> (jil 
(_5_^>_ill 4j-aj*i!l (jl £ a (2j-o ^ i V'l Laj| Ls>__y5>Lla (j 4_t<ajL*jJ.I I "i 'i 1 1 ^ ^LLLI Ijji 

I ua £ ^IiLua CjLjjLH-<u 4_uLuiaJI CjLiLq_3lJI b^Jb ^jC Lj-iAjlLujI Lljl IjLq (j^-l . « I (j 1 1 
(3-1 Sj^-LsaJ! 6lg I ?L^3jI 1 1 (j iAa. LaJLa i4^a.jJI 4-iLgj dJjj t(^ydcl mil i tla (Jl 

— i»SLAill i£ jL\ (^1 

(3^-a-i O <^ t (i^aj^!l (Jl^ iijQ J^JlJ — ^Ij-o SdJJLjJI <_j£!j^_1! Jja."^ I (j" l~>j j^JJ (jl JJU 
J J ^ (j-o (jL$ .4 I 1 1 6Ag-l 4 ■ 1 ' oSl I d -* •"*' II (j .j^Lio ^a-J J-t (j^JlcLujJI iijLLa 
4_i^^ll Sj^^ "C^J*^^ (J-^ ^i-*-ll J la * Lcu_S 4_la*J! ^j-^^-^ ) LaAJja-l t(j^-al^j J^a.^ 

?4^lj jjjjJI La^-iKl (jl a! ? _>i.S!l (j£ j^jJI 
djjaJL iuaUJIj iLSjjjjlo LiLjj^j ^jlll ijjjaJlJI jllj (j-a LIijLj iijjjjajlll 4jL^^!I 
(j-o IjjJ j&l lAiflll JjIj JjJ <_i ■» I" vJli Lj^o>j-L I .(_5_jjlj jLuijs (j " 1 1 v^Lj^jJ.1 

4^j^sJlJ.I v2jLj jjII £s jjS> j .ijladl 4 US'< (Jl J jJlj j iSjjIj jJaij jaj < j^LLil (j I (j m ■» 4-klj 
a 1 1 (j i,m~»-j j-Lij^s (j (JIaj (_s^ll Cllj^jil ic^aa_o jjja Llajl ^ya-i (j-C _ys-«JI (j i mm 
.lie 4_lsI__^1,I J^j lu n icLtu jjc S__^l^La (jj's" mi (_jJ-1I (_j-* ^1 irifl II JjIj icLtu (jl i *i m \ IjjSiJ 

.iiiLUI Sjjiil S j-OuLi-o (j^JlcLdl ijjLLa 



\A 



4jjIj 4x.j^oj j ~s j ^ ^jl^ LiIaj (jjj i ^ fl ^ * "^J- 0 J^lj pi i^flll JjIj J-BJ 

iSjjjJIj ^Jliil^l iklj oic 4j£j1I 3£_>a. SsLaJjl jn's »j ^jfll — «<j£J» ijjij — 

(jl iljLk jx. icj^ij-o fL^i,! ^1 (jLoi ^ (^l^j <4j£_>1.I jjjl^a J^-U.1 <j-° ^ 6^ 
S^Ls 4 1 iU :^^a.l SjLulj .1 j*s ftj iaj«a n J| sLAslII jjIj JaJLiALij l 4Ja2Lcu gj-^.u'i 
J ).'^''.' ^ ; C5J>^ tr*^->° j'-M J^' J ^ 'J^jU^' JLaI^I 

ivlisdl 4j_iia (_gjj ifiO II bjLlal Ji-lj Jia ^jj5> US') .A^-lj J-ualj .^^jljJI j j i<l a 1 1 (jj^JJ 

pUaj^l 4jjL*_a Jjjjiaj ^-^J 4_ial_>ll Jj' m n J^a. (^ya (jjij Ij^-iSiJ . <J-sl_>i.l Jjj' m a 

(^jjSi bjjSi (^jjiLutS it lajbi _/\_llu frl in» II JjIj icLtu (^1 Jl (j^aia. Ijl ijij (j-aj S^ao^I 

L^j j-a ^jjJI £jLuill SJLs i_l win 4 .5 ^viLi-a (>l£.LuJI ijjLLa ale- LiJa^lu) ^jjJI 4 -n lUll 

s 

.iLajiil JaJj U< fta i^iual jJI d>H J^^' ^n^jl ts-l i^all OjI j 
jUa^l J^b pLflJI ia j& 3_>a. <ul d jOj fUaUl Jjl _>i . JsSlI J-t lija. JaJl 
^| — QjLSJj — £jJaj-uij *i! 4j| 4 a ia ~>. Jj-Sjj ^j^-S jiJ tJ-°J JClijJI 4jjJa (_gjj i <i a 1 1 
IjjSl (3^J .(4j L^al,,^* iiSl ji\ jywtit Jaj ^jJI j)^.*iU J-C.) fUaj^l iljLiLX! ^,^* inj 
4jLLua. (j-a f -l lAflJI af>!_J (j^-aj <4jjIjJI cjLii jJI iia-j a ° '. jJtl 2 j^l ,j 4^ 

4_La-j (J*iLa-_Q .4HxLtu £ys Lia_il j ( J_C ^_tuj 4_Lfll^XI [J^aJ m a 4xLtu jjl Jl ^^yala^j ^jl 
[J^aJ "■ a 4£.Ltu ^jl Jl ^j^a-Lao <jl 43ljl aia>i g-l i^all JjI^jJ ^jSLaj t 4jj_ilAJI ujLi*i!l 

SsLaJll Jx. 1 ^ ^yiajJI pUaj^ll ^jIj ^"i!) 4lcl m > 4jjLLa jjS^I llSj ja a" SjSI^I 

■ ''^ <!3j5> P j 1^1 (j (Una J lr ~,\ji\ Jl 4 t mj 2<j^" I I icLoJI it j-aj Jx. Lajlj !4^_>aJI 
(j-a Ja ^X iJ^aJ "■! I La ^cl . 11 jjlj 4xLto «^j_tuj» ^1 4_Lfll^ll J^oj lu a 4x.LoJ (jSLaj 

4jlxLtu ^ ) mj m 4_Lfll^ll [J^aJ lu a 4x.Ltu ^jl Laja a t—S^^jJLj <jl pi infl II Jjl^J 4_i ^)^-a-i J u m 
JaJI Jas-Lj Llik. (3^,1 in (jSU .liilil J u dLuSi ijUlj I^jjSj 4jLa.^!l SSJjJlJI 3Ja.j 4 .1 j*. . 

Jx (3U -» U) £ jl mill Jl Xj! jhVi (j' ^ ; 3^ Jl C>H>IjjJI 2LA*i J^KJI 

.(>jJI 



4_C ( j-o 4_2j_*_a P^-l^ (3 lIxxj oj-i^s j^Lluj d A I d Kj n d^aj ^1 (JjjsJj 

^jJI t tj-ojJl ujLo^. 4_i2|jll Jjlxtbo jjialtuj 5 ^j^JI^ u^J$\ c£-i <1LuA,\j V 

jfi lj ^ * . t — S j It £j\ iAa * luj . d" c Lto d 1^ d_L^ | dJa jJlLluj I jrLfli, 1 

(j^aLLjl (j-ajJI (jl J» alLi i_SjJ<j LiiiJ C)l -I '"^ II (j-a I J ^Uc^alll I f-LiAiJI 

(jJI <(jj| £«-«J^n I """ clLl i4_Lfll^ll (J^ftJ_4ULaj ^j^iLkJI (j-a^AJ i-i^gl HI ft (j^ft^J (jj 

j3 (jj^j (jl J j-» ' 

Jj ^ (jl gjjj ^1 (j-a IjjSl Ja I vli2>ll (j V it j^JLi 5 SiLull «Ua 

g-Al^JI (j-a 4 ' ' '"'II lj-i-o J^i-i (jl <GLu> (j-a -I ' a <ljj&_a i (jl^ tf jJI 

iiSl _>ll J^wim (jx, (jSl V 4£ J"-"JLi I 5 U* a _y&l ^jnJ ? ^iS> La (jfll .La Lki. dlla> (jl 

Laj&jjjjaj (j 4 I i^i ■» U (_Li. (jjaij Jj .4_i_i_mill LaflV. J_c (jl a a" a pLiiJI JjIjj 

JjIjJj t (j^sUJI 4_Laj <L2!jil Jjwnt (jl LaJlai .i_j^a^JI_a jjAjSlI £>U iiLu-ail mill 
pLAslII JjIjJj 5 iiLu-ail (_y3UJI £>_>Jjij iiSljII Jj' nit (jLi t' (_y3UJI 4_Laj pLAiJI 

i qI'-^I (_jjJI cLuiid JjjiILi rcjI^aJI ?(jLliLuJ.1 . 41"-^" ^Jlj^ s' iiLuxdJ (j^sUJI ssjjoIj 

:(jllajJI 4j 

:el i^all JjI _>J 

5' =Vt' 
S' =VtV (l - V 2 /C 2 ) 

:<asI J/wnt (jU 

5 = 

•f-> L^J 

5' = S V (l - v 2 /c 2 ) (1-2) 
(^jJli .^jUI Jl J^^l (>j j <jI^ ^1 fLAaJI aSlj Jaj 1 --(j^ SjLaj 

jj tV< a jj^s i4_Lsl__^J.I Jjp m a icLtu 4jla_tu (_JjJI (j-ajJI (j-a J3l <G^Ltu 4 1^. m" (_JjJI 



Y • 



d 1^1-^1 1 d I ) 111 1 1 1 



ic J^n\j .1 (j 1 4j| iiSljI! J^J din ja^jj ^jjJI I () tjf. iiLull ^USj ^ pLiAflJI Jjlj 
(jjjLoA.1 4-*jjI pl mall JjIj j^jlaia (_>-a 4_Li ; _ > JI (j-aj (jJ^-> <C pj m II ic^^u Z"\V Ls>j»l2 

<gLj o-oJj fLAflJI ojIj ^ <iiljj ;<G3jJl1ujI iU.jJI ^\ iiSljll Jy< m J^>Sj ^111 ^jJI 

pi ll^all Jjlj Jjjjlj j»Lj JjLlUjI O^- IjiJ ' isLulil (JJjLa^l 4_*->jl £-LiS 

^jj5> 4_lsI_>1I J^Ltu- 0 Ijjjiij m" \ LaJlLo il-g-LS <£j U a 1 1 <il ninll bjjjjljj 4_L^_>JI (j-a,>l 

.isLuillj tj-oj-ll mi _>i.S!l 

(^jajJI Ju^ jjp "i! icj-uJLi mill SjjJaj J-C- gtjLljJI <_jjljJ <_jjL> '-^J 

4 win ' 'I j ^ ' ' ^(^-^ J-* °l II JjIj 1^ * a (J-a^ •o^-l'l (Jj- I *l L5~^ ^ " ' '""^ 

jjj <t_i^j^-ll_5 (jtj iiLuJ.1 iaj ° j i Laj i *i! Ia&j a I £j ■ jl tia-a-uaj.) 4_iJI 

J$ (j£ .J^ ("ill j^Jjj^ 'jj-*- 1 j 1 -! ^\ '.'LulSLi v_j^iJI J*S nij <4 ni a't (i^aji!l JSUu ,J^. 

4^_>aJI *l J_c S,ioL*ji! vTjLiLuJ.1 J»--- i La ^jjSij i(_yaifljj 4^_>aJI SsLaJjl (j dill 

• « J !_3-l=>*iJ t (j n I a" » jmjLi i_Sjjlj Sj-kl_l~JI ajjij .jA-Jij (jjJ 

JjILi JjjJsjj pi mall JjIj (J-C J3 < t— i ~i t La <4 w mjjl Ijjjs J'iLi. ijjJaJLj 
Lg_j <iJ j -n (_jJ.ll j^LiJ .(jfila"" 4_lH 4 < mj <iJ j -n 

4^ _^Jlil ^Ll J^k ^ajjj ,„ — C P ^isJI izjvi ^ X"\V iiJUIj — 4^1 i^iall 
.J'iLk^l 3 i^'m J^. li^Lu vlijL^ J-»-flJI Lj-ljJa ° / ^ 3j2ljJ-l Jjp (im jjl^'ln (j-o 

Jjlj J ma. I (j i° Loj iLgJjLj"^. a ^id^ ,J^. jjj tl tfii^-wj <Ll^_^ll I ^"i 0 a IjjSi (jxuJj 

jjljIij (_jJ pLiAill aSlj (_)£J .(o-N JiAll jJijl) I Ui i^\n &j (ii-^. 31^ ipLAiJI 

."ilLa ,J^. La-> i,^ "iij (jL^J Uai cala in i (_)J 6 J in-^. (_jl 31 ilii^J 

(j-a £^ajJI 13^5 a I Sj (_;a1I _jj5> 4 dia't pLAiJI Jj I X .'.K . ^ |_^sLl (jjjjJ LuS> _/\jIjJLs 

SsUJjI (j Lfraa^a. Jij jl ipl inall OjIj j iii-^. vljljj dilj (j Laj J-C- Jjjj (jnlfl'll 

Jjlj j * (7m (jj Ij^j^q j J mi~» II a -i» ^^l^jjj S J^J^ 4j^.I in n ^LLaJI ^ ^J (J -0 ^ i4^^aj| 
Ij A i ' ) -"^ '4 ^ JaJLiAjl vil 4j a (3 f^jli (_jl (jl w^^J)) <jJ 4jl 1-aS^ <P_^Io pLxAilJI 
Sjj mil i a I" m ^j cj^^3 'I g mAj 4 « lujJI ) laJt 1 Q * ) m 4 1 1 c. ^ Sj^o^^XI 4 X « .7, 1 1 ^| 

4 I di^il v2jIjLui^!I ( _ ) j's"i (ii I j's ftj i4ja.Llll 4ja.l dil l jlja n <jti&\ 4 .< . .7,11 ^Lal 4jisjjj<J.I 
Olc-j -pl mall JjIj I4J d__>^Jlj (^j-jJI ic j^uJI vTjjl^ La^-a g-^- 1 li* Jj> -4 i ■» LtJa jJ.1 Jl 
ij n in (J3l <j n in Jl 4j=JLiALa 4jjI ma II 4_iS_^l.l ( _jj < s" di tPj mil ic^^u cjl_/Ls*i!l 

4jsj (_jl (jJj iP(_5JJlJ j < (7n (_jJ I (j l-».lj J^a^_jil pl ma II jf>l__>i IjjSi J-aj ig-ajll (_ya__>5JI 

.(^jJLjjia \\ \ (7i 



94_i^j-oll d U a" 1 1 1 Sjj-uaJ! 4 U£ j J u La ^j5> Ij-fc Jj5> ?£|_ili£. "SLai ((fcljj)) La Ijjfc 

Cul^ !j! .1 j^-al£Ji 4 mjC jl 4_iHjii Jjj_tu-a ^>X. d nijf s4 ^a_to iixoJjJI ^jJlaJkl 4_i^ j_U 
d iSj a 1 1 d * Ujj A. 1, 1 4_a jJLLi ( j-a *ZjJla1L! c- j ■ a II (_£J-1 ( j i _a^-J tjJIAli (JJJ-tu ,J-C td_La *_jjt^-Sj 
^Jil LajSj 3-J "' 1 "' f"* (J -0 ^ ' ^ <3 **J ^ jjLuiJI g^j LgJ Li 4_jjlJLa I g ■» aJ J (Ji! 4_flLtu-a 
(j d_K (JjL^j (_^3JI e-j-iAJI (j-a ■ flJlju i^l^^J^flJ) Sjj-uaJI (j La (j^J . Jj <r> jJI (j 

Ciij (J (jlkjl 02 £ya OjlajII PjjAJI (jj^-J (jl Jj tdJLaJI 6J_A> (j Ci\aJl 

6 lj_J La (jLs (J- 0 ,^ - d >Sj O 1 1 d * U^j A. 1, i d a \ O M Sj^_l-£S ', flJ^-Uu (^J-li fi^g ' Q II J^AA 

dJajaJ (3 £ *- i ^^l 4jJ£ ^gj u La (J^liJ 1 4_i_S I^C.^j^_flJ ! Sj^-u^J! <^ J*^ "' * Laj <d_Lfllji,l jjj* lu o 
Sj^-u^JI (j! d ohA. ^ ^1 1 ,3 d_^jl| d_fl_l!LL-a e-lj^-l djj^ CjJ-i La Loj|j 



i.W a <n-> » <LaK <m'i Llil Ji^."i!) ma . ^ J U"l iin <<j^^J.I Sj^j-i^a 

.(_yaiflj j3 LgJjia (jlj iS j^L-a 4jJLi2 -'Ij^"'" Lojlj iSjIj-a j-a"i!! J-^lj (j O mjJ 



YY 



4^UJ1 3 \\ \ 



4-qj ^j^J ijljia^l ^j^ta"j j^xqjJI &1 U N I J£ (J 4_u_tulli <£. jr-uJI '_' * oJJJ ■ flii£ Llilj 

I ' ^ c- p 

( j-a 4xajj L^-Lfl CxSJJai ^jJi ^ ) j j II (Jifl ( j-o Ljjj^J '(jhO - ^ HH ^pLj-i 4_fl_ij_L^ 

(J Lg-flJjfc (Jl CxLuaj LflJiJ t4jjLAAJi 4-i^il 4^j»^. fcLaGl J-C ^J^aC fcLaJll (j p^jAJ! 

OjIj U « ^JjJi j 4 Q fa a o 4-jj»^J j j uaJjJ (j-oj-ll (J 4-i^il i 

lj 1 1 ■ a 1 ^ ^uu .L^jjjj=>-^c 4^k.^_i La-i£ 4_i^jJ»l ^ Qi 1 fl q '— LgjJjJ^I 4_a-^j 

9La^_iijj5j J! ^IIaqjjJI J-uaj ^JLa .((l)*\- \ mil j-lajl) L$jl3 4 111 J p. jjj* u^jj 



j J_C ^1 t4_j_iC CxfljJi (3 I 0 fl cii U*^ """** I rt fl J I d UJJ I (j^^J 0^3 4_ULJ_i]aJi 
.f-LAiJI JjIj fcljJ La£ > QQjU ^jfc Ijjfc mil J-lajl) (j-oljJ-o ^sJi 




(') 



r— 




(v) 



4_i^jJ,1 i fl ■ j**™ j o Jj^a 4j ifc (J ^uiLlJaiil [jllfaga till - cl tAflJI JjIj j j la la ^j-o :"\-\ J^_oj 



^.fljjj Lojjji 4_i^^J,l * La J_uSjh» (jrt_2>. 4_LflljJ,l (J^j_tu-a i> lj_s (_^jJI Lo 

4_jJ5ljJJ Jjj_tu-a ^jj (pLiAfiJI JjIj tjL<I) ■ QQj 11 Ijjjj V-N mil g-^J- 1 SjLa 4-i^jII 

.((l)V-> J^iJ!) 



d ■ a * j 1 1 ^£ ijLo .Lg_flJ_& (ji (J-uClj (^^Aj ^-i^^li S^a*^-o cj^-ua d ^ " 1 1 d . A t \ 1 1 uilj Jju 

S^LijJI IjjSi <_j_i_uj La .((<_j)V-N mil) I J » t~n". Jjj I j .!<- 5il m 3_ais Jljj "}! Jj iLjjjA 
^K J2I iiLuixi Sji>.Jil i_J>na Sfl-^'ill fjjAll 3 uajj 

J^.j .3 iAjjJI JjISjI ^LoSlI Jl ^j-^-jj 3-Kjll Sj^-J-a <j ^jjis^il ^Ja$JI jSl iL^tklj 
3 3? -n 3.x. -.11 J.^ Jl UK 
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d ■ X^l A. ) | 4 I I rll il l 



JjIj j^Jaia (jja .4_i^_>J,I (jjia (J| (j-GjAiill J^jj^aj l-ig-" ' * '\$ iisL^-o Ln fl 1 1 n fl" (j-ijlll 
4 0 a J 1 1 4 Till i*i 1 1 <lj 4_lsI__>1I Jjp hi n jj tVi n (jjs (jil i (j-ljja I j!Lo (jQi.W II jjl^ pi int II 
lj J^a.^a Aualj jj tVi n (jja 4j| i 1 1 1 <Vi (jl Lll i^Jsl^jJI (j ."^jl 4_i^_>ll S__>i^o tJ_J-i^3 

4^-°^' ^-^A' <j-° ~>=^ J- 2 - <^>=^ ^J-° (j^ J-^ C5J>^ jLkl 

4 i A i 'i 1 1 (jl 1 1 mi <(flj^JI (Jl dJj a Ti Lgjl^j 4 1 1 i^l 4_i£_>ll i" ni 6jj laxa (jja aj 
— S__>i^l.l cj^-ua 4 (j -^gJ> I 4 ua-uJI jJiS — *ijl iJIi 1 1 <ij j3 4_i^_>ll 4-o.liLa cj^-ua 4 -» " 1 1 

.jj^aj^ll ^J.c J^^jll 4_lsI__>1I Jj^i hi n blj La (jn'sf JLaJI tLajjJaj 
i q|"~> 1 (j\Jj^ -^J^J l*^-* (_;,'* \ j i4 a la n 4 K mi n _A^J (jl 4jLiu (jja ljj& (jl jJ-SJ 

(j-a (jU ^'j ££jd^JI (jl <JLlll Jj_i mi J^. ((j^aJLall ."ijjl £-2j L 0 ^' ij^ 3, (jj- 1 ^ 3 ^' 
4_lNLi. (jjs La jj l-i '1 n .A^$-> (jl (j^-°J-l (j-° l~i~>"n SjiLj (^)j 'J^> a 1 i_j-2-l-> 

■ IKm (JJ"J (jAsLHil ^3-ijl '1 Willi IAjSj liaivJI (j ma I ^ II (jl Jj-S SjiLill p l-i -» 

^ 1 <i~» < fail's » 1 (jl J 1^." mi 1 4 1 1 1 mi iS^Lsu (j-i-ia-ijjja (j-u^ka. ^1 uJJjJ (jl ^& lj-4 i_i 1 mi 
• OJjaJI (J| 4 1 mm a (j^ j lajjl (jAJLi *^jl i^j Jai i ' * (jl (j^Jja-i_tu (jjJ_Lfisl^JI 

(j-o j^l 4^ jMij Mj^" II 4j^o_i P(^Ij *i! t ( I 5 a»^l 4 <»al jj ... Lq ^-A^) ^^j*ill (J-t Cxa o "■ l-Q^^ 
^l — Lo Sjl_u)| (j^^j (jl i ta * '(v 3 ) ^ ^ ( ) 1^-^-11 1 ' ' ' .e-^-iAJI 4^ ^-u 

. p j i <-i 1 1 icjuj jjL-vjj *i! ic^ju Ln^j '1 1 1 <ijj^."ll IjjLa — i^l_/\jtlll (jja _>^-l cs' 
tijGi\^. II (ji_i A a '1 1 1 i^s^JI jljia J^j^- (jjal"-> 1 »i2 (jjjj^aljJI (jl iSJLaJI &jjSi (jj 
J J in 1 (j^^j (J^^- Jaifl (jlj la II 4jLfl^ C^"~^^ i—uj/^-II (^-^ yj^ fl fl3 ) ■" I * 1 a ^ j I Q 

(_jjj| i_i i" _/Lll J^j^- i_S^Lk I mi'i 1 (jl (j^-a-i (J-C LnftJ~>.*^ (jJiil iy. I ua a '1 n (jGjj^ 

.(jASljj (_g^ 4>?-j ^ '2 II 3Jl^. (j ijLuaIi.Li JjJ i4j LjlSj 

LjJj^ (Jj5> ?^a_ll ^jSs (jjJj^al__>JI (_jl iJl^tuJI 4 •^■l - j-a (j Ll£_/Li IjjSi (jl jJ-" (j^-l 

J lda3 J 1^»" Mil I (jja a. I (((JjLflJLi (jLLaljXall 4j^__>J.I (j Li Q i" () -^j (Jl (jl" i^jjjl (Jjj^aj 

4JUa jj "wnl (_jjJI ((^1 » a ll» CjS^jJI (jc (Jjl lujJI 4 i'"'i i f . (jxiij (j j-Aj .4J 0 *** " JI^-^-ll-s iljji 

(jKilj (jLajJI ajjiLiLa (jl .4j^ jjiil «J T all)) Jj^H jl <i_j^jill J| <_>ij^l <j-o 31^ jJI 
p^iJI (J| 4 1 mi'i 4j^_^ CiJi.^" J-ualj i 4 '1 1 « 1 Jj^alj j -1 --" JaS-S (j, '* a ia>lj (j-aljjJIj 

. J m ^JI (J^-0 



0 



x 



.(((^l^-a^l laJaa a » j»-tol jaJaxa-ll !jjS> J-t (jllaj .A-N mil (j (_^aj_jj<J.l^ t_yjl->-> 1~ 1~~- " 

3iLia)!L SS^iJ! jjLa^dJ jL*JS!l ^Ljj *^-<" Jb^l <i 

4_ij|jj 4 ^. t-wn n iSjJ (J-C- 4_La£ J i~>"i nn iJLaJI 4l ul-11 iljjSi ^1 iu .j^iaj *j Ij j^j^-o Jl 

j^jjJ! JijIj^.^I J-t LI^LiIjI i^liil jLj_iI i^ya ^iS*-i — ol •■■ l^g-lj .jLsu^l 

4_ojjLo J us 1 I laj» t"iiL« j3 (_^jJlj x' ji ill :j^-lj (^yjli-o jju jljlLal jJSj 

.(j-aljJ-ll *— fll ai^J ml 'J^"' (3 Cj-oJ^-J-tol (^^jJI *\J 1 o 1 1 4_x_tol jljiLal (J_C L^j_^=h.^-oj 4_i^^ll 
IjjSi 3 in 1 n"i jLlsill (3-0 i^JsljJI (j .^yiojJI JjljJI JiLo-i A-N J*s mil J^. (2aa1.I ( _ s -jLjJI jj^ 1 1 
olj^jJLi UUA. tl J_£ ,2^j5iUji^l <jjjLi2 ^ LijSLaj IjjSi jSl t' Ct' JjljJI 

,j ^ i^j'i in ^Lo^JI ji i^ill 2 U.^ I i'.<- j-Sj (_5jJI olj^.^1 J£ jl .iiLull olda-j 'I 



<5jS^a1J 3j&>il = 0 ^Ua^l JloJ .(>ljjJI (jloii Jl ^1 jJalU 

& 1 • a * 11 1 CjLjlajI (Jj-oj O d la fl J 1 1 cjj-i-£S 4jjLu|j (4j£^11 4-ojJLo <^ 

P^g ■ a 11 (J^_ua^ (jl^-o (jijJ^Jj A .jl" Ua\ll ,ct = 0^ X' = 0 ( j-o 3^ - <1 * tr 




T 



Jj3I ^Ll 

(3 g l fagxftJI JjIj 3^" 1 ''-^LA' J-j"' ft ^jl p^-j -^'jl P - ^ 'Afl II JjIj iSJJ)~^ n Jl s '- 1 - a1 ^ 

j^iii-ft ^Ir^ '0 4 l*t fl til t^j-alj^ILa ** (J-t <Li^^l1 \ a i oj j ft ^IjjLij £/3 u II ^1 

.T2j Ti Lui ^flJla ft C^j-oj i3 4_i£ijJ.1 ijj-la Jl A ^jlj ua uJI J lqj t 4_ija1jJJ J^Lai^s 



YV 



^j-oIIj A-\ J$Jhi\ (j ?4-i2ljJ.I Jjluixi isljj La£ ^\all Jlaj <jl LajJc ^j-i-ili v 4j*s 

£.53 ^1 olj^ll J^j .iiSl^l J/wm^u (j^UJ! p.Uai Jl x 3 ct <jl j,^J.I 

(j-a) X' jj^. tl (jc 4 a I" ~> a ji_Lfl_i viiJjaJLtu (4_lsI_>J,I J^sj m a jjJ=tLs (j-a) X = 0 j-na^all 
4_lsI__>J.I Jj"' "' *" O^LaJI CiLijl,ia.^!l j^Ltaj I Mi'in £jl '. J-iljXa J-^-j (s-l a II JjIj jjJaia 
iJliLij Ct jj^. lLi 4jjLa_a ^IjLa Ct jj;^. II tjjfi > mi (j-o_9 i4_i^_>ll Jl 4 < mj <iJ j a J < 
v^l_ijl.la.^!l jiLlaj U ii uaj < :<_£_>i.l SjLulj x' 1 Li iijULa ^ljLa X jj^. 1 1 (jj^ > 'ii 

jjiaLa (ja .pj it-ill 4 i^i'i jLuiaj jj^aLkJI ^ U a" 1 1 laa II 4_ia.L> 4_lsI__>1I J^j m a-i (j^aLaJI 
idJj i^Ua'a O^-lj Jaa. jljlal J_c 4li£. vliSaJI (j £-flJ ^jlll C>l.la.S!l liiSljII JjIujlo 

ljr"J^' i^'" 1 ^)" ^ J" 2 - <j^ £fta3-mj I1& (j^jj iX j^aa^JJ (^jl^all JaaJI 

; C5>=^' ilUJI j T 2 j iIILa. j Ti ^ <B ikilU 4 ,„a; ^Ua^l oujA AikilU 
Llx^la. (_jjJI 4 ujJI (_5-&J i4_Lsl_>ll J^aj in a jj tV< a (jja 4j_iX. v2iS_aJI (j (jl" n-i < *< 1 1 J-uaj *i! 

.e-^oJI (jAjlj 4 a I"* a a 4jLj^laj (JaS (j^a L^-JI 
La£ SI j^l ,j ^L^-ajJI Lalaa 1 1 fl I laJ ml Ufl I i . . . ,„ll 2 . , ^ |jLa 

icj^uj <iJ j -."II 4 Vs n-i *i! (jl i 4 ^ LLa.*i! ^ jj mi hJa5 jvaiia a ^aaj Lj__^j 

iJjaJi-au <iJ j -. " n |i aia. (_jl jLujua ^Li i^^jL^-o^l laJaaJ.1 '(jjl^ ■ P j i <~i 1 1 ic^^u j^jjs J^l 
Jj-aj fi^a i Q 1 1 4_l^_ij jl mi a Jj-aj (^AJI £ Ua"« 1 1 II p|^j_to| ^jj^I ^/ i a ) I J-i-aj ^jl 

4-i_iijj! jljjjsl J^. Sj^ jl_>£- J-C- <> '"^ I ^ ala a Ijl ua n \ - -\ J's mil (j OL laa II 

Lojjj S^)^-ll jl mi a LM JaaJI Jj-aj t(JjXLi^a .4_i^^ll S^k-^-o iajL^. cj^^a-ua 4_ul_iAilJI 4_i^^ll 
Lj^a-a (jjiili iON Laa II Lai .S__>i.^il JajLa. vljjjjl ^1 Jjlj 4_s^_jJ.I i J| •J^^J'J 

P j ' a 1 1 ic j^u (^j-o j^I ic j*ju i .It-".,,, cQNj iSjiil 
e^ii i_u mj j3j j3 (jj^J (jl 0^-°^ ^ j^J djsJajil (j j-Sj R vZjJ^. ^1 (jLi ijLj (j-aj 

ic j^uj ^jGjS^I (l^j ^1 La ^AjLll LjLjji (j^-oll (ja 4jS! IjjSl iO ilailll jjc 6ia 

iialllLi JjLiJL \\\\ mi 4-kjjjjs SJallll <iiJj CuL^ iL ikilll 3JU. (j .P J-iAll ic j^u U-^"" 
iiklll (j P 4-kijJ! jjc (j\ iJjILij .SjiJI ^ L04I1J ijUJI ^llllj iO 

<j' (J-^ (jj S a" a (jjjj^al^l j_iAa_S .0 ajafljj I OJji. U. i_i < Mil I (jj^-i (jl (ji-o-i V ji^j 
.0 SJallll J^S" mi a (j (jLnlj Rj L (l^lkijJI (jlj 1O ikilll (^La (j jJj P 4-klill 

Jj^'wmj ?N ikilJI Jjk J*. .V iSJalLI j SjlsI^II d,lo^!l (jc IjLa (j£J 

^1 j! .SjLi)! (jixu 1 — llJj La^ — crfi :Nj O ikilJI ^ 0 \"n J^b tojj j 
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.0 ij^JI J| 4 I iii'i — dUj jlij ijikil (^>Ulj , JjlUt I J *5" mil 



Jj^jj jii .^j! £-Sj Lgj-o (^j! iijjLxi ^^t'l uu V jiJaj SJLkiM (j jJSj ^jll! olj^l ^1 

jjjuJ 2 ... ,„ i^SLc. I J La -j" (^pJ! i . I u j* a ' a g I * j^ILi (JjjjJ ljjS> (3^J -Sju; j^_>J.I 

Ijlj .4j'4jJ! 3-ijKJ.I jLjlj^I (^j-o O^-Ij JJljJ tali (_><a Laj! JsJaiJ.! !jjS> (j Ijj! d 



Y^ 



(jl LijfLaj LgjSjj .iSj^JI 6* 6^ -^-^ j^=" '^"Aj 

C f J^*"^' jUr* Ji ^jjj^' gJa-m t>= ^ ig '31-i'lU (£-A^-l <jl J J"Vl'l 

iLkll! V ^ " 3 1-, \ U llK (jj5£j <lijj i^jA-SlI V 3 5 U \ t ) Jj^i ^-uajjj — 

c j-iAJ1 4 1 1*1 jl m n.i (j^aLkJ! ^ U a" 1 1 II (jl j j i <i*i I 'i'i's n-i i4_iLiua ^a-i J-C-J -L^jlj 
Jaj^LlI)) ju^jL IjjSi (Jl jLiaj (j . ljJaj_^*>-o 'Si's m I i U < n iCt jj^. 1 1 J^i- jlj-i 

J iS" ml l» (j jJaj t ^ j i <-i 1 1 lij_%i>J.I (_L*».!j Slj"^. 1 1 i\ 4 a i-i'ill (jl JLSjj 

t(J ^ji^ll .kj^jaJ.! Ja.lj (jJ* 3_*jjUJI *Y jjjjj 3S tVill Lalij .0 3Ua'ill ajlkll 

(!) :|i-uj*i!l JxlsJS <V ^aJsj 3 a tVitl Lol .0 3 U. a 'i 1 1 ajlkll (^llln (j ^ 

.((^ILxll laa 11» <LijI^_qj_]1 " ■ I U U ^ 11 ^j^*-^ « La_LS a laJj « £jLtu ^ I U ,^ a 

l~it-^ ft (J_C |^a_LU^>ll J^kJt (J| ^_tULi ^5-1*53 .P^^oJI (jA * 1 ujj^c. ^ ft m ft IjA <(_^_>^.l 
jlU--.ll l SH a A-\ J< i7ill j .p^l^JI 4_l^jj ^1 A-maJI jLtu-o ^-l^^j ^jl^-o^Ji 

Uluj .i^^jli! SjllJ J.L*JI J=^J! OLM ^Jli! jLJ.1 Ji^ ^ JS-iJIj .S^Jilj 
cxi\ (j c.' i*n IjLi .LjIIx. I U-^. ji-tujj '*! ■""*■ cxi\ ijjjJLs. ciulj il'i'C II IjjJi 

I '1 j lj ijju (*>ojJ) (jil 3 ,^l II jliil CjLijIj^-I (jiia'i J^. I Uil a a iiiljl^-a (j Li£Lu 

jLlaS (j (jjjJLi. Ciilj . 1 Lj^J I "'''^ Ijlj -(^L 0 ^' '*ljj^ I L>j!^a (_s-^^-*-^ i*Uaai Jj's i ni 

CjLulj^-l J-a Cijl <4_i ^)-a_i ijjjl U<i J_ua^jj mi U*i ft (j-ci^ t<iJj^»*i ft 

•&la ^UJI i>IU^ Oj^" '-^ tiUil J^ 1 i "4? <-^LiJI (jLojJb o&±\ 

•ljr i '- a J^' J^ 3 ^' f CSj'j^' 4->^ tr'-'-*-" dki. jljjj <4j£j^ (>a jLkUl 

jj^iiCjj ^-1*53 jjjjLllI ^ A * 1 e-^ll ^ ft in 1 LjLl^-Ij .dJLiJj*-!l_5 S_/l^JI ^J- 1 (J^ — (jjLlLo j)^ *i 
jl I 'i ft 1 1-1 (_yj-*J 1 1 ml jjja*i!l (JS» SjLiC (j I (j 1 fii -> I" (j^-a-i 4 n in'ill 3-ijU'ill (jl 

(jjij La JjljI Ijji (jl Jjj !j-i_>-i La ja'iti (j] (j (3^^ (j^-^ in (_J*i! (jla ^-tAaJJ 3j_%^JI 
<3iiKil CiLsLuilj 3jlajJI vTj) J^-flAJ 3 a n LliS (jjAualjJI a rs iaaj jii i3aja^ II (jc 
(J*^L*». (jjs ilUjj <(j a » 11 I (j i*n i ^ j 0 1 1 <iib Lgj Jsjjjj (_jjJI 4 ia i's II J^a^- (jj a a" n ^ q 'i's I 



bjjij .Jljiaj 1 ! (jfi la"j j^LajJI pUoj^II (j-o J^-J L&l *<aa" mi I iZi^jLxll 

^^jjCJ .4.1 jja. JjLflj*^! (jj.iu3l )JI ^io^I (jSLaj Luil_i2 <Loj (j| Jj <i_i ni*vj I St>> (jJJjJ 
La jn^ mi £-Sj jj 4jl Sjis J <5V< (j I "j 1 (ja_j tSjl" » U 4_uaj_iJI Si II (j ig-^jl 

i I a I" -> n Lvul (_£_/\_to f> fl '< n mi J^-S i(jjjLilL> 4fi_ila Sj-^ a. (j (j^aLuaj ^ la i K m tua fcdJ 

H la II jfl t-\ a AajJU .'ijjia 4jj_/\_tu >i.*i!l (jAjuJIj il Jj-u Lais (jj_/l-ui (jAjuJli 
jJ=JI iia-Li (j* ^lall Jl jIVm (jl£ Ijl La (j\ i^lall J| (j^aai mil 4_La jIVm ^ jJI jll 

SdLp j"i!lj II l^la ajaJ Ja> SUalaj J\ \sn> jjtV<U ^JNHi.^ Ja> .i_uUJI ^ |J 
jl*/sll JaLL^I 

4 La, mm (jS-oj J jiJl S>l jj La (jl .(\ \-\ J< oJl) Lkj (j^aUJI 4jJ jJl laa. J_c d^bCLa plflll 
^jjj La 4_lsI ji^jjiJI jj i <l I \j i4_*_Lajja (juij (j-a Ij-uala^ I U a" I" 4_Lslj£jjji Sjj-ua Jji 
.4jN£ 4jjla-a jL*J Ja.lj jJSlI jSlj j .Aa-jj ^1 ^Lua-NLI jbJSlI 4jjLkj v^NLjlaj ^!l 
i 5 .5^ II Jj Ull . al".A. * p Jj Ull Jal a ml J_c J_uaaJLuii 4->jjJI iaa £j jui Ijjj 

Lui 

J$ Ji^jmi — iij jJI lai. jljl^l — v±JLU( ^Kil jji^I ij ja-liJI jlalal jUlc^l j 

.SSNliJI jL»jS!I JiJj <J jk ijJiU JjlIJI Jji=JJ IflMf. iaAiJI Jl S j^ll Jilj (jJiual Jl 

a' f fl.'^ 1 l J^°JJ 'i-^ lLlLuiI^ oJJi f-* 5<-i jJoJI ^-s^?- <j-° f-L£-U 6-°^ 

^j.a aJaIJ ^jjj « ^j.a jJ_C Lajbjj t4_ij iJI laA. jljj-al jJ_C JjiaJI j^Iju J^l 4-o_Lfl |j a * • Q ) 
\ jr\_uu j^ (£^lu Ij fl 1 1 a i ^j-Ls t aJaJ I [J j la I ^1 'jU UaLa_ujl ^jjj^ ^ cJ^^ *-*La»JI 
JjkU I (j nf , ixLiUI J| (jLiS^I J.^jm! ia pJUJI llK (jj .iijjJI iai. jljlal JjiaJI 

.5i^LUI jLt^l j flilJ ^aj a ^ l l 

iN^'A (j .(jLajJIj (jKxdJ iaJlail Lnl^ljjl ^ jSd 4jwm*II liai ja,,,^" mi'i 

— 4jjjLujl Ja.1 J-aLsij ijiljd 4j"^L1j 4_usLLJI 4 u mjjl 4j iJai (j-il" <n't il j^Iu (jl JJU 
^-o — ( (< '"^ 1 ' ^ " 4jLl Sj-q CjI3 (j-iLl-mj_il i °""J (_^jJl) 0 ^ ...aj < C\ * ^ (jLaj^jfc ^?A3 
Li _AaJi 4 * * mjj) (jl 0 ^ Lgfl^aSLj ) a ^ jLfll .LI^Ll^I I ^/ igflj ^ ^A^l^ ^ fl H a o 4_i^lj (j-Q ^3^*3^ 

^ iiaJI j5lj (j-o Lll (_5pl_AJ j2 La-a l_/\j^ >J^I _>a.*^l LoAJa.1 (jl (j l mi l (jLajJIj (jliil (jL) 

S 

La^ji j^'s a" II (jc ^aSjllI Lli (_5__>a. i^SljJI (j .4 mmS'ij La^ia ^ L^j djjj ^^jJ ( iliLlil 
«LiL^-ajll Liijl »f I o^J Jj .J ii-^a'tn ^iLaj Jjlj Lj-i-ll La I <f\n SjjliLo jLxjl 4j^Ij La^SLuajj 



SjjKl! jL*J^I (^1 a uoidJ JjLS '* J-c- jLajJIj jKll 4li.lj a a j 1 1 <jL*J^I ^Lij 

^LjJ! jSl^jil jbJS!! ^^fi JaLL^jl "ill ^ La (*£La Sjt-wnlL) l a ..uSj ^1 5S^iJ! 
<^jLJ JaLS^u! ^ La (JojUJ! i^Luj) 4 ,.mS'< ^jJI j^.1^1 ^LajJI jjiIJIj .jL»JS!I 
J^UJ! d^luuj Sj U,„ U Ljj I'A." ^jJI oLuLUI Laj .jbJSl! ^LJI ^S^U 

Cjlj^laxo 1 iliLili! 4^jjsJ! j^J irtljJLfl .( ( j-ojJI mi n 4_uK U 4-fll Mill 

6J ma q 4_i_i iijLij ^j-tuj (jA^. n 5Jal m» LsijIjIc! ...I-* j — N *-N 

^1 \ * ^jl ^ d 11 J^IU ^ e-^all 4 4_ijLj_J1 ^_to^Jl ) 1 a ) 0 Q ^ u aj CjI ./La jJ-C 

4_iAiS>l L^J (jl ' " iljjSl J» a" S-ijL^-ajJI -.1 U 1 I _^_iILa <JLi2 6_)Lla ■ _^JCLa 

J-oIaj ^jl^a^' a La ?jL*j^!! ^^cL^I ^21^11 3 » > i La ^ySi La 

llik. llaij l _ r & ^j^-l SjLdu .^yjLajJ! jjtlllj S^jKi! jL«J^! J^. 

i^yjLxJ.! (^-a JjJjlILi JJLaJi (2,1 (j^-aj jLlaiil »l.tA.*< m'j) (j lijii 2 a II jiljlll 

.jiJL«JI j-'jLl (j fl-g-o iia. LjjL I j -II SjLi^l j^-aj <^IiLa <3_ijL\JI 3jIL»JI cj_>^>-1Ls 

^^-aLc. La S_/LflJI J'bLi- (j La ^ n i OJJ (jl i mil I3j5> (j 4 nKj 



^jLx* SoKII J^"> JLJI LlSLxo j jlSLo (jc _>kiJI (_>AAj 1 Uio J \^V^ 

(jj jLjlj^I ^"JUI jKll (j I fl '" » ' 3 US'. ,j ^22 LgjLi a — ** Cilj^U iljja a LSLjjj 
^lja .(jL^-a^JI (J^-lj da II £_u£i_a^ 2jjjj ^Lfijl 4_x_jjl JJ^Ji *(J*H "(IhO^ (J -0 ^ 3 *' ' * ' 4_la~*J 
2 '■ ■ ■» a 2 ,'. 2 U.^ I ,j (jiaj^l 2 .".I ,A nil 2_^ SjjlJLa Cilj^l J^-l (jj^-i 

, ah^ ^ ^jL^-a £uJz^a (3 J-i_a_JI uj^^a^-ll ^Jl 4_i^>ll (J^_uaj ^jfc ^jLjJI la II (j^a^j .AjSj 

UjU-^ II ^| 5 jii , aJLi (^^j jLjlj^I ^^Lill ^Kll ij I aj i -j .(j-aj-ll (j-a 2JL^ 2 U.^ I ,jj 

^1 2_J.L»JI .kjUAll jKx,j>JI (j -A^i <S JjUvlil S^Kil JalliJI Jaj_p ^1 ^ 

.SjjUvjII ol.A^!l Jojjj 
^ j * a ) ' ((jAl LaJ I )) (jLjjuj — 4_Lfll^ll J^aS "■ aj pLu^flJI JjIj — Lilj-ualj ■ al"-^- « 

4>,ilS>_0 liilj £_OJ ,^Ui,^ II (l£J (_yjl^J«l ^J'iLLi^l Lliljlj nljjJ^sJI (IjJ (^yj-ojJI ^J'^li-^l 

^^cLijJI jl^-a^JI ij !>" II (j- 1 - 1 - 151 ifl-* jjLaJI Cj\ nn jLiiuj La^i — 2 \ n/t>i\ (j 2jLc. 2 Us*. 

La j^j 'jUiill 

(^1 Sjii 4-*-iji!l jL»_i*^l (_| J^JJ La S a"i n (J-iJj^al^l ^in-> jl a ■ " 




rr 



^Ki! j i^sj^jua y» Lo£ ?jL«jS!! ^LijJI ^K^jJI j dila^l d^? 3iLJ.I La 

jjx (^JaLL^)!! j2lj (>BjA i^lkliJI ^ I iiLull 4jL£ (^i^ ,jL»JS!I ^UiJI 

^,.^"l mi mi <idJj JaaJ .(N J*s Mill) j-J^I Jx Leu&d^.l ^.iaLjLla (^jj^a-o jljj-ol Jx 

f = x 2 +y 2 

i = v (x 2 + y) 

jL*jS!! ^^liJI (jliil j isLJ.! (_yk«ll ^LjjJI .#j-*iJI Ioa j j-ujj^JI djixsj 

i = v (x 2 + y 2 + z 2 ) 

(3 — S Ljijjsjj — (j-Gjja. £yL> «4 1 ifilflJI SjLaJI» jl «<LsLujlU» J-ilLaj (^^-oll ^j-o 

(JjjLSj Lalu jtLaSlLi (JjjLSj SiLuil ^ Ijiij) f jl -"II I 3 K »n (j vZjIo^J! Jx J'^Vi 
.jLLo^Li I iX il ^jjsi <iul_i3 (j^-a-i ^Jl^- ct jjI_>JI j^o^ » II <LiIj^ i — i-» i (((^jl^ULi (j-ojll 

4 i mmILi 4 nifl*i 5" -i (j^aLkJI ^ALijJI j xj II (^j^-l : ^jl (3 J" QJ 1 j^-l w ^ *J 4-oj 

4-ijLajJI_j Sjjl^LM ^qLijlJI j(j tVi 6ii i 4 'i n n 4jLijJaj JJa i ^jl i ^^jjjj^al^l ^ I 

:4 8 l"~> n CiIjLauLi 

5 = v (c 2 t 2 -x 2 -y 2 - z 2 ) (1-3) 

(j-Gjja. £>u iiLtuil 4 fl ^j-ij-ualjjl 4_ilc ^ja" i (_£jJI ^-iLijJI it'll ^jjSi IjjSi 

.j^l ^LjJl ^jJI j 
Jx oxujJ.1 <ilJj — (1-3) jaJa j iJjLsiil ^ (>sjS!I ^jLaJI J-t jj^>J>I .i=JI (jL^ 131 

<j^jj i4_i^jjj S 2 4jiiS ^1 .((jjLLJI 4_iiaj» S_/LflJI £j\ J^J^j 'ij-^'fl 1 1 — (j-°»>ll 

£)J-Jj jikll J ia" Mill (j tly.W II c£i (J^-^-" vbiaJI 4ji jxj ^Sjja (jc. ij^sJlj 
< _>i.S!l tjjUJi Jx. .3ntMi isNlx 4j 41^^ Lajj ^ (^aj S ( N • — > J< ojl jJiil) JjSlI 
LijSj .((jjLkJI iiiKxni SJlaJI (jl J^ij <JjSll OaJI (>a j^I ^Kil OrJI £^^?-a Ijl 



d 1^1-^1 1 d I ) 111 1 1 1 



(j jJL i>= Jj^-ll ioaJI JjlAJLj (^l^ {j\ lia>) J^LII ij^Jlj <<JLo S 2 

iLklllj jjLkJ! iiloj ilkll! J i^aj . N *-N JfLiuJI J «<iilj SLo.uJ.1 35 

4 < 1 1 0 \ (j-il" au >l j^Li.j .4 (j jjjjl (jLaJjj 4-i_>_>£ jLt_Ti!l ^cLj 4 a uaaj jJaljJI Sj^-S ^1 

^ j-o^Lj jjlSl liL^ 4jfLl <0 < Miij^'ijo ^IJlSl JISj ij ijlaJI ij 

"Ijj <iljj <jL*jS!I ^yC-LijJ! J^a^aJ! £-o J-abGj (^1 I'nlr JicLuai ^Sll :^IjLS 

<>ojJI J ( _ r L*j "i! I ia> ^\ all k.^SII ,^1^. <Lx* Jx,L»Ii Ldlk ^AJI jL»JS!l Ja^-jJI 
(^jill ^^^i^l 4j'^LjJI jL*ji!Li p -. ~ I n <j| |»x._>i £-?L> er^^" 0 - lJLJ A^^- 0 iil Jj-^-' 

Jaj_^Ll! ^1 .4_> 4_uaLk SjJ-o-o 4-n m \ \ Jlj-> 4jLi ijL*-i*i!l ^cLj ^LuaXa I i \ n-.. 

(^lilj jiki! J <5* .til l jj^jjj .(^_>i.S!l jjL=J.I <j^j jo^'-? K.'" * .' 

.iaii ^yj-ojJ! jj^lLi La^ISNLc Jjij Jjllail 
j_al jj-uaj J^-uiJI (JauJ 4ji! ii_n a*, _>al jL»ji!l ^LijJI J-SljJI J^flJ <j| 
l^ol (jOJU (J-C Lg-ua-*-) S,ioL*jJ.I jjLa-o 4_*_ijNL1 4_ilfl_£ Sj^-ua (jj^-^ Jjlj i^JjljJI (j Jj 
J' ' II LijJujj ,*j Li CjI t it-iL^ll ^LajjJIj 4 . IS » II jj .^-11 J -^"11 Ljjjc ( Sl^ Nl ... 

* La Sjlx. (^jJ-M v2jlj^-*-ll :^^k.l SjLulj ^1 mj a j J^a^.^^ — [J^Sj '"I Ij 

ijl^aill (jjiij J-c-j .(jL^-ojJI (j JjlslILi Sj^».j-o ((^-iLLI (j j-Sj Lgj*^! -ij^-j Lg-l -i-*- 1 ^ 

.^KxijJI (j ^jJi Sj^a^axi iJJU Jt^J Lgjl jLjJlil (j j^Jij ^jlll 4 j1 iQ~ mil ilj^l 

(j\ — SLojjJ.1 — S ^visUsJI SJiaJJI Jx. Lo Sjjj^sJI 60A (j J^JJ ^ 

. J iO'wmUj ^qLLI (J1_i Jj^ali (_gJ-<±> (_jJ5> Lo-S i j t n" II 

Laj_:l :(_j_^i.l SjLuljj .^L^J.1 (j 4 t-i°'< .lie J^a^jja 4JS ^LojJI (2jI LiAjI Jj i^Lo^JI 

LAjI Jj iSj^a^jja S^\-iU>JI < * 1~ t— i — » I US ° ijli lujJ : LiSJ I \±& Cxi\j (jSI (jul^." 

Ojfl'^l <iljl LS^^ L^ji jjIj ^jjJI SJa^Illj icjLjill L^ji IjIj Cil^J ^jlll 4 U^. Ill 
(jAgjjj (<j^l I (j a (_5jJI 4ij__ > il j^^ll 4 1 1 mi* (_jjJI ^Ijj^aJI Jl Ijji J^_>J Lajj) ^J^L>2 

.(^Lid! L4.j3 <*l Jjij cJJijjJ 



..AoLJI <jj5lll S jfls is LoJlo JiaJI 4ijJrJ! fLjj^l (j S jfLs (j\ ^ "i! Lojj .((AaUJI 
JiS" nill jjlj tSj-^iLiJI 4 t-\^> III (jLiiuj «l ia ia~».)) IjjjIi 4_oj (jl jl Mil (jl ^jJLiilaJI (jjiS 
(j-o I j t li nTi jil iAiTi jlii^!l fcjjfc JS^j .«Jjijjj» (jLojJI (jlj i^^jjl ^-iU.1 (jlj ijS^o 
i_i m-».j Ljj tajj i 4j|j iJ^j^jjs LiAjI J ia" ml I (jlj ilj^i.^o Jljj *i! (^-iU.1 (jl Sj^-S iJ^JS 

lj l£J liiuaLflJI SjlflJI jl iSiLuiln I fljn mi ^jlll ij_uaLjjJI 4jn*s II <Loj2 Jji 

ijiLi^l Sjt-^ II <iit jk-^'i (jl LjjJc <jl ^jjijj idlj a-gjLi i«jL«jS!I ^LjJI (jKxjJI 

(jL^_ojJI <jL> (jj^'i'S n .(_5jU.I £-2l_all 4 iS iS^. II 4 ■» nt-,11 jj5> (jL^-ojll <j' gl"'i" inlj 

jJjj (_jJ-ll S j*s a I L Jal a" ~>.*^!l Jji (jjjajLc .IjjSi jj^I (JJJJ-lj "— ' 4 1 1 L j 4_ij_i 

^jA Lo (J£ (jlj .Jjj "i^J- 1 fJ J '5* nil I (jlj lj^a^.^-0 Jjlj aJ ^-iU.1 (jL 4-tLflJlj »4 ia tVi n 
ia-$J djjjlj (jl*j (jl Jj3 (j^J ■ a (j ■» n jLflj^l (J| (Jj-oj iliil ja'f.l .jv^LaJI ^jjS> ■A^'-J- 0 

_s_aLJI (jjiJI <iilj cuic (jji-i (jl (j^-oj Lo 3-°-*-^ <j-° -^j- 0 - 1 ,>^J-" (jl jjij Lojj 

.Jjjjl 

(j^-1 tS j\-aLaJI 4 U.^ III (^| >. '^ « Lo J^a^a-o Lo (J^ (jl (J^flJI LoLoj ^j^ll (j-o 

jSjII IAjsi (j cjLjill Ijji I _>3l ^yjjli) (_yj-*j g^j^l J- 2, ?dJj-> JajjAlL 4 .'.■»" ^jJI Lo 

(j (j^Lo*i!l jjjS llilj _/l^ (j vZjJja-l Lo LlAjI O It-l" III <ilil JJ I fl"l I (_yJ^ I '(JJjLl *i! ((.Jil^l I 

(j .gjjJI j^Sjjj (ijj^ajjjj (j (J^-j <iJLijS> (jjij Lojj iJL\J.I J i_i m Jx. .5 jv-qUJI 4 1^^. Ill 
duaSi g. lia I ^jjSij -4 j . ,„ IjSuSij -ijj*^l i^jjjl Jji 4_oj3 «, ija i ^jjSi iS jv-iLaJI 4 U.^ Ill 
ji^j fLAi OjIj dLiA (jl (jis Jlil (j^l (j£J .Sj ^a. _^il v2jLiLiS11I <LojL3 Jl li^jjjl <iit Jji 

■ iJla ■ — i4 1 uajjJ I viila^.'ilLi (j^LLJI (j-oljlll (jlaii i i .Sj-OuLvo dlS^ai pLi mil (j 

jj la * o (j-o^ i )OS)jl I J A 4_lo Ij 0 i (^3-11 4AjX. " ' jj 1 1 (3 d v ) s 5-\3- LJ (3 '^ > Lo (jl mi cla_o 
ii. jjJI Jji <Lo^3 ^jAi — 4JUJI 4^^. Ill j — d jjjjjj (j J^- jJI dJj <pl '-^all OjI j 

s>Uj;I j ^jiJaj (j 3^=4 'dJj Jx Sj"jlc .JjSlI ^ liulill 

4JUJI 4^,^111 j <U! lajJ^Sj <4jJIj <La j'ii Jl 0 nU wn JjSlI 4^ jll £>U^^! ^L^ 
LoLoj JhJjII (j-o .4 K mi l (_Jjj lj vlijl Life .gJJ-ll (Jl J-^J jd djjJjjj 

(ja"i 1 (jl (j^-oj *i! (jil i«Sj\-iU>JI 4 t-\^> III (j vZjJj=>_i Lo ^ojS> J^a^jja j£> Lo 11 (jl J^^IlJI 
(J^j SdjjJ^j-ij (j -1^5-1 IjLo .Sj\-iLa_ll 4 1^^. Ill (j (Jj<_flJLi Lo (jLij ^ i aa II i'U n 



J-uaJ jj J^j jil liijlil! <L^jjJI J^. <Laj3 J^J j^l 'ijj^l ^-j- 1 " J- 2, J-^J 

Sj^IjJI <til*ia.^il <iit (3-o (jL<iu jXjLSJI j i ~> jj I JjjaJI_a iiJj^aj^j-ij (j Sj^IjJ! 

(_JjJI ^LajJI (^jljja.^!! (jJiiJ ciLa-i 4j|_i 4 8 it'll (jl \ La dJj^-ij-iJ (j 

4 a I" -> n jA.Li <Ual mm i S_>ll ^1 p/'*"' 4 > > mjJl 4^_^aJLi .^j^j Lo2Lij=>. Ciil 4^Loj 

^^-LajJI ^Ija.)!! jljlal 4-tSl^JI iUJisll Jla^ Iflfli^j jL*JS!l (j^-LijJI cjL^-ajJI (>= 

.(((jSli)) 

4^jail 4^oUJI 3-.J.UI I <jj (> ■Lp' ^A a AoLJI (jjill S jiaJ < JaI=JU (jU 

J^-J jiJ Ijj5> Sj^j-ajJ! (3^-^ (.S^-^^' (J"~* II J-C- J i o a 'i (^jjI (j-aj 4 II 



— c-bj-LflJI (^j-a Lt_iLs (JjijJ II IjjSi (^1 jj-u .J->*i!l jjl (_Li_ll J-C ^-ojdxuj Lajjj 

La mifl .(_JjLU a_lL*-lJ (((^cl^aJI Li£ljjl» (j-o Jj — J-aUJI ^J^-ll Sjii ^ (jxuJ ULkjjj 

jj^. 1 1 jIaLsI I <-> jij^jj fj-Li < a I nK'Z Jjulj 4jL^j (_y c ,>ll "— sjj-*- 0 

4_uaLLJI 4 III <ilfc I (j a i Lijiojj (5-lLll (j-o_>ll (J"° 4ja^J Lxlsj ^ SVi 1 > i(_yjja^ll 

.4ll£. j»_Ul^l Ifljlf, jlkj ^ iJllJI ik^JJI (_yijjjJ ^LiAJI (^AXU j^J ^((j^))) IfljOMIl ^jlJI 

< f- j 1 t-i 1 1 ic j^jj i~i il L) Ijlj .^^11 LkLxLi 1 j-l^l ic j^uj ilJ^^^Jj LaK 4j| 1 4^ Llilj 

(^j-o ^j^"I <jjj^."ll Jj^alj Ijl Qi,^ 1 in l_a£ Jjl null _A^J Ij-Aj .(j-o^ll ^ *— Mj"' ' "' 

(^jaj^Li f_>J.I » 1 tn Jj3> S^ya^ll" 1 1-^-* ^ I * ° ' "' C5-^l La tPj it^ll ic^^u jjLaJLi O 1 ^. 1 I3j5> 
iSLjl ,_i< mm LpU. (> iJLal^^l Jlai idiJj^ JUJI ^jij ^ JaL SpIj^I J I 

iijLuaiLj ipIj^jJI (J| (3-o>ll-' tilil — JLill J-iJ-^u J^. — (jAJlil .iilUj^ La 

J^-jj <jl i_Sj£ .dial jJj (2jI 4_u3__ji LgJ ^Ljj (2jI i_L^S liiljj tSjl 1 111IL ijjja. 1*1 111 ft\J 
Lij^j LoS_3 .lia (2jI (3^-all (^-a (JjjjJ t-i^. II (^ 111^. I !?(jjjLtu*i!l (^-a jJjJ jiJ <ilal LoJuj 

SljU. ("j^-l f- j ' a 1 1 ic j^jj (2jj3 j^I ic j^uj 4^__^aJI 4j^_aj P^Ii *i! n_Li3 (j-a 
/? Lai.j dllaj V ic^jjlj m itill Ij j> ma II (^Ls i(3\j;ill 4^j^JI d>Ul^3 Jij 

:(JL"JI ^-qL^JI j^ajuJI jjjaJli 



rv 



3 w.i't ij Zijj^a m. 3I"<II JjLsu S^SJI J^SJIj lia> ^jLuIj <42jIj m ^ .n-> II i££ 

(>oj a jl lujJI) 4 K 1 1I ^ ^1 j^JI j ^^-iliJI 



ma 



(JjiKJI SjJuJLij 5^1^ SjI a aia II LLj-sj ^ Lljl Jl '< iljL«II £>jjs> ^ 

^Lo^JI ^Ltaj Ljjl^-sl JjJjlj LjjJ£ i I a D a Q ,4n ..till (3 ^ iAjJI jjauJ Ijji <jl ^* 

4_iLj^ (ji-oj ijLS fjfl ° ° *—*-',>*-* Jill (jl LiAjI 4 i w m 'i 1 1 Lva i_i I t-i" nJ^JaJlj 

: JLllI j^. 'til J-c jukjJLi (j^aLLJI ^-iL^JI ^ 

p = mvl v (l - v 2 /c 2 ) (1-4) 

< it-iLi^JI (^jj j* \ (j _>g-l=> C^jJI 4 ina'< jvajj II (^1 4 in ft J II SLcia (jj^-i (jJ Lajj 

.Ijj^o lla> _>$ii ,v(l - v 2 /c 2 ) lijj^j .JI^SlI (j^la'j ^jJI fLkj)!l <> <JU 

iiljia S j-OuLxi LgjjS j^J 3JjL«ll SsjjSi J I 5" in I (j 4-a,,^" nill SjjisLjjJI oLjlajdl) 

(.Lift I (j •^■Ij^l ^>ii" 'ii < itua \ La ia. J| Sj^. 

j ,^-ilJI <A^uj I (j a SyaJI Sjii (^1 S^UJI (^j^ J- 2 - J*J£ O^i 

bjjjj ljjS> .jukjJLi (j^aLkJI „\ ija II ^-iL^JI <t~ II (j-aji j^jil iSj^i.^a-a Jljj *i! juk^l' 
(j j%<alflj Laliji JjjIajJJ iLLa Jjij P = Itlfl ^^jjLfliJ SjJ^sJ.1 icLu^sJI ^1 iJ ^»-i 
(^1 (^l LijLi <(a 21^ -II ^|) x; ic ^^Jl ,j ^^illl 3 i ,n\ J^. JjS ^ liLaL*j 

.S^^JLua f 4£ j^JI <xli3 vliil^ lj| f/ V (1 - V 2 /C 2 ) j i^sUJI ^^-ilJI <*imi LijLiIcI j 
^ j .All <Lc ^-u cjjLHj V a ua II ^oj (jl (j^-l LxlSjJ I ^J^ailll t-_Lfl_all JJ_uaj ^^^j 
Ja nil ( _g^iLi_jJI ^jjijJI cj/LS-ij uaJI Jja.l_aJI (^-a V 2 / C 2 j^3Jl1\\ SjiaS cjJLSj jjjic C 

(2jLs IjJJ ijjja n ^a-j J-C I J*-& jl iaij iji Kill j^j-a ^-11 j ,^ II Sjs'iLc 

pJ>.j SjUj (j L&jlj-aiio! ^Lj to ma II <Lc (j SjUj (j i_u m" jKj "i! SIjLUI S5UI 

j-SJ (j^-o-> <J-°J Jifi/uuJ (_5^L^ill J^JI PJiAll ic^oj _/\_uaj 13-iJ iij-iLj 4 w 1 1 'i i a oia II 



.(■j 1 A II ic^jJ SjjLuiua icj^uj tljj^." II Jl o 111^. (_jl 



d ■ X^l A. ) | 4 I I rll il l 



<L&jjClii (jl£ IjLs .frj It-ill (jjS ^1 « Ml 1 (3^-L> (jl f-jll J^. J 1^." 111 1 <j! 6jjdJ IjiSl 

jLJJ ic j^u SjLj pLAil! JjL^ Lo^oi iSjjsLo! fl^is! oliLii£ iuLAiJI 

jjjj Jjl i^Jal^aJI (j . 4_i^_jJ»l 1 ni 1 e-j it-i II ^1 » mi |JIa 1 mi (L^lLsl mi^ (^j-o viuLilil s-j- it^lL 
(jl a III iljLa-a ale JLaJI 4-ilc (jj;*^ i mi Lo-l£ jS q" £>\-3. (j-il" mm il iZjJjIj 4 1 1 mjJI Sjis 
Jl^ d j j 1 uua 1 fjll 4^jja. 4_ii ^-jl mi"" LslSj-o <ifl\c (j j j i <i" jjaJ . f. j i 1 1 (_jjs ^1 ■» mi 1 
dJjj) 4jL^-a (j (j^Lui 4jI^$ jj taxa (_jja ^1 » Mill jj-u lii 1 t j i <~i 1 1 (jja £-L*-<i jl_a^- 
it juJLi (_5jja.SH jl^ya- Jl LojS>I^.| (jLj^j^sJlil (jLjjLxuJI L$j jJjj ^jlll I (j \\f. 4jLjjlaJL> 
(_j-il" mj il (jl J-u . ((_£_\i.*>!l Jl 4 i mjJLi Laj&ljja-I ^Llj^Ltu LigjL^a JjjjiaJI J^ I (j miq'i 
'Si's mi 4_£Lua_aj — frj i^ill (jl <j-ouJalla "Jjfl^ II J-»J) mi^ La (j-Ul^aS ^2lj (j-a f I » ' (j^ 
C iijjjill <Gcj^uj d j j 1 ^A_5 t^j- 1 <jl k-J- 1 *^» — (_ymJalla ".jjfl's II ^ * '"'^11 JK mi! 
*>! eja- SjLiljJI p j ' o 1 1 d__^aJj (ji -Li^Lau jj-u (jl (__^-aJ.I (j-o (JjjjJ 4jI ^'i'iu 

J^Haill e-^a-iAJI (_5jj (j-o fcjia^a 4_Lflljll ij^&j •" a (jjuJ <(jjl ip^a-iAJI 4_u&Lo (j-o I j " « 
4 w ii \ 4j_iLjJI fr^g i Q 1 1 4-C j%ii_i '^j^" « jJt, j 4 I'Nji.Li 4_uaLkJI 4_i_qLq^I p^-iAJI Cjlil im*\ 
(jAij l>AA_9 . 1 (j i ir. jiaiJLi ^*" * « e-^jAJI jja-^JI pLiAaJI JjIj (£j\-lu (Jj t4_iJI 
— 4_i^jll (Jl 4 ^ mm ^1 t mil <c j*ju (jLi t4_Lflljll (J^gj m a jj iaj o (j-o 4j| 4_fl_Lflja- (j^ j iaj II 
it-ill ic (j-o 4j^jll ic juj ^jia J'SLi. (jja SjLxsdl <5jjJaJL I (j < lr J i ^. '< ^^jJIj 
(_LhLsl1j (_s^ 4iijJaJI (j I a "^lj Uaji. "Laj (_jl Jl (_j_> LaJuaj I (jfi lig-ij J2l — 

iijliil <il Mill "ill La ic j-aJI (ja IjJ=4j .vijLt juJI ^jJ=>j iiLil cil 

NLfl t CiLc juJI (jLAj (_a ^ U ^ Li^ ^aJ Lljl j^^aiJI jJ-C dilj ^ uj m * t(j-ojll 4^oj mfl n 

(JjlaJLj Li_ilj ' ^ \j .(jLajJI^ (jL^J.1 ^jX. 4 « ...I uhi\ I 'ft'^ln^ (jl mm LuLl)I jj" 1 la a a Lul J_i 
viilj^a-SlI dAJ (>aljlll (jliflij iJI_jiaS!l (j^-ilS" j i^ylajJI fLkj^ll :dljj^!l ljjS> LijLS (jjl Jl 

.iiuailLI 

iiil^al (_j| j t t" mm f- j i A II itjijj ^jail i^i" icjiju <jjj^>" II ^ iU'i/ii 'i ^ Llil 4 a ~». (JjS> 

(jjs 4ll La Jii ."^ <i3jj| £La.j J^. "jf^j^JI ic^, J^iG ic jujj dj^."ll 

(j£J .C- Jjixll ic juj fj^fc ic juu dj^." II LgJLSAj LgiJLi ^jjJI SjU.1 ji.Li (jl J i^." mil 
.SjlII (j-a (jQ ^ ^tp (j illalilj .La O^. Jl 4-JI j A II iuL^a^l dJj J»;ii.ii ^ llfil 

^jl_/\J vZjLc_^jjj US ° d j ^."11 J^ SjjLS jjjilj tc-j i^ill icjijj (3^a^ CjLcjijj J^ ^jl-->" 
jiaj . (((jj-i^Ljn jujj*i!l 1*1 ^. 1 n 4 1 1 i^i I JLs^ I i2jLfi 1 aia II fijiSi .iijLjj'^JIj n^ill ic^ioj (ju 



n 



s 

lj CjLcj^iJI (jl (jj jo" » ' 'i' (j^JJ^Lill SjLa (^j-o ja-Q-al ni-^.1 S.ij's J t I (^Jj-ualjJI (^1 — JLxl.1 

jjLSJ! Lii ,_)^LiJI SjLU ^^jj (jlj icj^u ^j-o J2l (jjii (jl < (^jj^IjJI jiJLc 

lljji (^J-O LlLfl^ (^j^J .4-lf>LgJ^LIIj C- JJ I r~ 1 1 1 itj^U ^jl_/G vZjLcj^UJ <jJ J ~» " 1 1 J^ 

d jjlsJI dx jjjx X ili^JI = isliaJl 

?((l-4) jjjj iljLsdl) ^jJL (_y3UJI (_gj^ mill ^^LjJI ^jjljJI JjjLj Li» nil 

I'n If. La J£i I3j5> ,_^c (j^-o-i *i! (jLi jl S'f^il (ji_if>L>j-iiLll i JjAsli 

f / V (1 — IllS-XJ jJ^SlI ,£-UllJL (^JJjj <£.Lxua 4£ j-ujJ! (^C iuaUlxu^l ^ 4_L»i 
^jJI uiS^jil ^j5i jSlI J-C TO S_£-ill.l j^L II f^-fl-o J-£ JiiU^ Leu <v 2 /c 2 ) 

Jl jJilil iLjj iajji= ^IJaJs^! Li_jcaj La iaj <idJ3 j-oj .lljLa. ^hP^jf* 1 -" <_i <LAij 

:jjjjaJ| j^olaJl (^jLi i(_5_>i.^!l Sjialll fcjj5> Jjij .j^j-o^l 

1/ V (l - v 2 /c 2 ) 

Jjljj Jjjj 4 l~*s II :<_£_>i.l SjLijljj .4 l~*s II J| ^.aiii <i_ua^j 4_i£ ^'s a" II ^^-Stili 
SJLa. (j ^jAj f> ma II 4_t5b Jj_i_>ijJI Lis i_i I t-Ti" S j*s a 1 1 6JjS> .4 i mill 6.1g-> V ^ m II 

iljLuil (j TO (jLs <|iJ (^-o_5 i4^j^JI jic 4l££j <(«(3j^_ujJI ^j-a-^J La) (^jfLu, 

(j^- (_gl i^j's mil Si£. f oia II 4_K Jl _/i_mj (_JjJI TOo j- 0 ^!" 1 1 (j '' f o^l T " '" ' (jl (j, » ' ' ' 

41&j^ 

p = mv 



m = mo/ v (l - v 2 /c 2 ) (1-5) 



£ • 



d 1^1-^1 1 d I ) 111 1 1 1 



.V <£. j^Ali 4^ Sic f oia II <1£ Jl ^Sll m ^ryi^ 
fcQSLk jljjj (|> oia II <Lc j-oj jljjj Lalu SitfLlI (j SjLjjJI £sjj5> {j\ ^5-*^ j^l 

^| n M t-\ || j-iiaJ-uij 4.51 l-ill (2jI (_y£5^LflJ.I (^ja .3^_>^. iSUa i_i tin's < ^J^-S jiJ 

3 ^1 uail iiiLi^l 3I"<II viiS^JI j l-i A j^I iSLUI ^ jjjll ^ A 

i_>Jlfllxu ^jLkll iiLgj (j j> ua II i££ (jSl ^icj^uil J^. .3£j^JI iSLkJ 

J-C J mi 1 1 ^ya j* i<n jiJ ' i^i II itj^u (j-a f> mi-» II itj-oj <_jl_/Lsl £_a SjjL^j^LJI 

4_K n ma. ic.j*ju ^ya J-ijj (2jI — I (j I nf Sao J^jiaj LjjjJu 1*1 » L) Lo$_o — S_j3 (_jl 

^<a"ll J| IjlTwnl 4c j-oiU iSa. iaS (jL JjLflJI gl'u n.^l lift Jl LLuali. jU 

L-iftj'wn JlJ-mJI lla> (jc 4jLa.^Ll SiilajJI gjlUJL ^l"'<" ni^l lla> jjjij Jjs> i^jZA -igjIVill 

^1 tl j*jjj^_4tij 1 ^a-l^-i^a (3 £jj\uut (3 4jiLlaJI 4-JLc pl_i^_LflJI j-CLa a J| (_£__>a.l S^j-a 

viilj^LLil ssjjji (j .IjjjjIj S„^"tl ciL^aJI (j SJjLoII SjjjjJI ^Ij-GaJ.! al^-m Lo 
^Laiaa. 

pLajjiia. £_SJ (j SjjjJu <Ljj^ ^^jS jJjaJixul ^jji v2j"bLa_xJ.I SsjjSi ifljJaj .(«oljill 
» 1 1 (jAjlj (j .4_JLc v^Lc j^jjj '*lj^"H Jl — CjLi_j_/\^_1I jl dlj^J^JjJ — d I " ' a j 
4_i_tol j ( J_c i^^jjlj jl mi n J^^- 4- 1 - 1 ^^ Cil gj JaLlAx) 4_la_4ul^j CjLo wti^ II ^^jj 
Jj^ll i_i miVs" 4_tolj 3^ ^J^™) -0 4j^^Ja-o ^1^9*^1 i3 s< >Jall (^j-^lj O^^- 'i.^ * 

jlj OJ LU^II ^XlA . P iA 11 4^ ^oj 4_jl i*Lfc ^aiil Ijj^. (jl CaJJ t^Jt fllLi^ .4^ ^aJI (j- 0 -J- 1 ^^ 

tl fl I la a I (j i H J ■ ^" ^ L^_jl J_u t fi^a 1 a 1 1 4x. ^^oj ' I q'\c. j^u tCjl aj -"^ II ^-ij 3 

— ' Lai j * 1 1 Jl a 1 1 \-QJua j-^ * ■ 4JaJj Jl "il^a-uaj I J j SjLj (j jlj aj m^ll ^"ij 
Ja * 1 1 (iiljj (j^LkJI iSLlaJI Jja. ^jjS> Ijji juaj jj ijc .IajI mio (j Cil a 1 ma II J^. laLftaJI 

.ijiLil .-.I ,„.UI'.;I ^ ujjj ^ dil i j^l .-.M-^ ■» ^ pUj UjJc 1 J^.1 oLSU= Jl^ 

.IjrLa^li^ YV 4k^n jjjj — (j^-^ (j ^LSJIj — JL^-ll L"2j «— i"^ a ■» 1 1 J^lj 
(_jio (_jl Jl nljLojjjiivJI 4_K SjLij i^jC 4_a^».Lj I (j a 1 fi^aj 4 ^ ill)! 6Jj5> j* Laflj fj-i^s (j 
jj^jjjj cLoJjJI j^^flj .Ljjj-ijJbLi Jj^jidllxu (j J^a^a-o 1 n (j ? 'sLflj CjLn wm^> II jljjj 
• OljLa^li^ V 4J i 3ia ^ tS" mn M>^l jljJ-al J-C- — v^LjjJ^J^II — 4-iiaLa CjLn \ oia II 1 
Lac 

(3< mm i£^>- ^3I"<II £> la> Lq-jI mi*<I 3 I4J ijij ^ jJI La .iU. _>JI ijljj j 4a1c cuL^ 



3 win's 1 1 II |JLJ Jflfl* i±a nILj <lfl~ wiiTsI ^1 iSLUI Jflfl* .^IjjJlfLl^! 3£_>^ 

•gj^ '"M ^JLa. j SjjLjlII J| J^aj jij (j^j iiSLUI Ssj^j 3 La n _>ll 

<3j£-J (^a. f> wn--> II LjfLLeu ^jlll <mo (jj's mil <Uj£ (VjC IjLa (3^1 <i£fLlLi ikjjjja — 
p m-^ II idiaj (^1 ^IfLo^L (JjjaJ <jl Ju^uaJI (^o (jl^ ^1 ?4^_^. isLk ^l idiaj ">Jj l^Lu 

(j^J 4j! JUL Ha> ^yisj ^1 .iSLkJI ssj^J 3_<~J i^n 2_K dLus> ^jij (ji <jj J 
iSLkJI ^ L <dJ:& JLJI J "jISIL Ifl'^Luaj % ilS c „.a.JI di^ ^1 0 li*)ll> 

lj iSLk Lj-il .iSLUI ^ya (Jin<~> 4_il ^ ijL^I mil 3n<s\ .ku^ll 

■ 4j inn mil iSLkJIj iij^jill JjliflJI iSLk <jjjLoI 'JJ-=^ (j' i_ijjiaJI 

(_gj < nn ^-iLij -i^9-> Lo-1j-o 4jl > '< t J < ua a" II (^-0 j^l j-lfl-i IjJii 4_tuljjj 

3JjL*J.I j-k j-i n "i H lj-d>5 fl '"-^ II £ 4 i K 1 1 d a I U 1 1 i (j^aLk j\±xl Lua.ll J^^-i ia '"^ II js -vjJ 
jl if. jjAII ic j*ju J-JJ-o X itflll = SJsLkJI (^Lj ^yjJI {jjI'wVnSl 3*^-k)!l Jx. _>$-<iiS!l 

:^-iLjJI IL 
£ = rac 2 (1-6) 

J 

E = m 0 c 2 / v (l - v 2 /c 2 ) (1-7) 
:^a_lll Ijjj, Jx. j^t'II 4->Li£ (3^ojj 
£ = ra 0 c 2 (l - v 2 /c 2 ) ' 

:JLill jV<ll Jx. ^jj^^Ij <j^-°-> — i— sjjij La£ — 
£ « m 0 c 2 ^1 + ^v 2 /c 2 + ■ ■ ■ j 
£ w m 0 c 2 + ^m 0 f 2 + ■ ■ ■ 

Lai .(jj^ nJI j 4mn^ll 41LUI Jlaj iljLjL^U <_^UJI J-C JjSlI JaJI 

(j! d jjTwn .4j^ _>a. J^Li. f> wn-> II I fl win's j ^jlJI iiiLis^ll iSLkJI Jlali JjJrJI iiij 
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jja ^jAj <4^_>^_ll iSUa (jc i_s^jJU.I ^-iLjJ! (jjj-ij ^jjsi jjjjaJ! ajjs> Jjl 

La ■ (■ j i t-i 1 1 ic SjjLsLa S jl-i-La ^ ni^. II ic j^u a_i2 (jj£j Lajjc- 4_iixulll 3£_>^_ll iSUaJ 
tjj's -till ik£ j 3 uuja II iSLUI £ ^a^^o jyk p aa II 2JLa^!l iSLUI (jl ^aA j jl <J ^alj 

■ o ma II ia^jjaJI iSLkJI L$jJI iiLuka ta ma IL 4-uaUJI 

(jL £ = rac 2 jl «p j i^ll <£. jvj jjj^s x 3I"<II = iSLUU iljL*^ Ljjjkj <aj (j^j 

Jx. 4-kjjj_a a m~> II iSLki fail's t IL (jn's «Jlj ,4l2Lkj a.ljjJI J-C- 4-kjjj-a p m~> II i££ 
Cjlis-j J-£ J j'^~> I I '-i^-J J^^vJ- 0 ((fj-^JI 3x. ^jj J-Jj-oi) j vojaJ I) .4 "l"< < aJj.lll 
= iSLkJI Ci\ Lal^^L^ Uac (jl J^alLj (jl "^La (j^-oj "i! 4j| jl^ Sa >lm J*s ua < iSLkJIj 

4_ijJ jLua tj^j laJI ^ 4j| ljj& i u-oj .JjL ^ajij 4 ii£ (jl^ La-a (JILjI (j^a^-j 

.Lij .iSLLJI ssig-i 2 U ."j 1 1 <LiLi^!! 2 h< II , ,,„"<! j2 (j,^-! (jlj "i! (j-oj i j^l iSLL 

^L^l JjJaJI Ci^lji Ijl <lj*J) -L1 j<m^ a (jjS-i <jJ (jj^jJI j JjLaJI l0A Jla (jl 

(jl *}! <4j dlLujLa^ll (JjS IjLii (_^jjjj (jl <iii (_y£5 JLaJ.1 (jjs (jl£ 4_j| ^jjSi I jj5> i_i > <<i4 '(jjiJI (j-a 

(.jlj j2 <Gjj 

— vZiljjJI ^L^jj JajjJ (_jlll liit jl_>£- J-C- — 4flj'itll (_J^flJI J-a J-aLxllI die (jil 
"i! .SjLlL 4jju5>I 4 h's II ^jl_aiLl ^\_uaj iS-ij^ajJI v2jLiaJ<JI ^^ii .LaLaj 4 al"-^ n 4 inall j^xcu 
4 a ti v^Ljj_/\^_ll Lgj < iij^jja 4 L a" v^L^jj (jja (jjin oljjJI (jl i— Sjjij <iljl cjjj 
(jjUjj 4tj_<UII j LajaJ ^1 SjU.1 Ljla ^jtli ^1 i mlllj d>^^l ^^sLijlJI (jl .ijLiU 
(jVJ La Lijac. ^jljU j^jJIj) L^-Laj (_jJ.ll CjLijJ^J^II JJC i^,n~> (j-a (jAju (jc I (j it-n < 
^LLsjjI Jj^ 4j| Jj^a viS^a . I (j "> Li jJi a a a itxxai (j-a LiAjl^a t(Q_a_/l^JI ^1 J^-I^o (j^a_/l^JI 
d * U'N I (jLij • J^jl Sljj 4j_a^-a g-o jV'i La Ljl UjjLi -jJ"" I j . 4 a . A A. II CjLijjJI 
Ijji (j-aj IjJ^a vliLijill a uaiJ iSLk (Jl gLva '■ — ij^^l Sl^alll (jjii i^a a ■ ,4 U 1 1 
iSLk iiljjJI (j Ligjjj Laji (jliiaj LliL^ Ligjlj Jj ~i I la a ji 1,-i^il (^Gl^alll (jl gojj — '■ 
4-lla£. (jl Jj "i! iflj (j-aj i j^SlI Sj^^I Sl_>lll Ji-lj Lg-jK Inj LljLua j^jlll iSLkJI (jjs j-^l 
iSLk jl / j iijl^^ iSLk Sjj-ua J^. aJj La <I3jS> iSLkJI jj^i ^^-^i '"'""'^ >La3^ll 

(_;l ia^j^alll gLajj*i!lii .1 ()" °Lla (_^c (jun mil Lgj J i «— i ^» ~ i_S^' 4jXaJ<JI (^jjSi ajjij .4jj^a-L£3 

.(JIjI CiLi^aj jjjjill 4 0 i i -\ II v^L^ail! gLaAil 
Jl! lg"l"< (jl LiiJ Jj ^ ((^"llinfl'lU ^jGl^l (j* JSl iSLk dllaj JIjSII Si ^alJI (jl Laj 
Sj^a-ua J.C 4 nm->. 4_i I AjJ I (j CijL^ (_jjJI iSLUJI jAtij .(j< I infl'it I i m^. II ^ < 1"^ (jja 



^JLLJ.1 ijLgj (j £-uu (^jJlj <(£>a*S!l iSLkJI objMi->" 0^.1 (jSlI cJjaj (jj;£ mi i££ 

P LAiJI Jl 

0 

IjL 

CjI L-i^. a ^iii^ (j 4J3LLJI j J ifi n ( _jJ5l_5 ij^^ljL^-l-Jj La-uIij_/US> (j/s (Jx I"15 II (j-G-ij^jj 
Sl^j£ — ^j'-*-^ <>_£j£-1I CiLj^jiJI (jl 3 5 jfl ~w Jx. ijlajdl SsOA J-ojjlj .o.JjJI ijj^jlll iSLkJI 

j » inl L/jl_jj (jj£ll S^-jill Sl^jlll On miS'J I j| SjJLsLi jj^I ^a-j J-C-J J^l ^^- a, ^ J i-iJj-a 

oLij_/\iJ^!lj oLjjjj^illl JiLo ^j^jjJI jl L-. mV^I 4 tint I (_£_>^-l 2"lA (Jl isL^^llj <Ln^ 

o.jjjlj^jjJI _/\Jaj (j^al ifi'nl 4jJjl£jJl ^j^jlll jl Li miV^II 4 1 1 n f . (jjuAjj .pjjAJI ol Uj 
IjjS-a j^o'if j Li mm < (_jj-llj iYV*\ o.jjjIj^jj < Ljjjj^aj — Y V 0 -^jjjIjjj — 

(JaS ^j-o i a I i qj a I aJLj (jl 4jLa_iill Cju^jj uij (j^-a-i .^^^alJI jl U ".'Nl 4jal_La ' 4* a I U 11 
Ijlj .J in I m" n (JcLflj JjlLajj 1,,^ ft\j iLijjJj j Li mm" (_5J-llj <YVO -L^iilj^jjll (_5_^kl CjIjJ 
lj| <^>i-S!l cjjLaJI J-C ((Sjj^jlll iiiiflJl) jla fljl ' <ic j~jLLi O'^Lc.l a" II (jjs JAC j3j 

i-ii ^. \ v2ijLj ^J^-j (J-t d_a LkJ I <j^-a-> t^j's n ^a-i ^j-C jl l-i au)i\ 4 1 1 n c . i^i l-i au 

.(Sjj^jlll iSLkJI Ciliuj) 3 \n\ m (jisl^'i! iSLkJI isjjSi a — * 
ll^-jj ^jO II (^j^alll gLojj^l I fljlr Jj-uaaJI (3^-=^ (^l 4-SU=JI (jj. 

(JjLiflJ! (jjii i 1 1 '"II lig-lj d I .n'll ^aill jl La •"*'! (jjs Ifl-UC Jj "^^ II (j^-o-> (_s^ll 
Jxoj .(_^^Q^ajJI jl U ,7,*NI Jx SJ-ojjlLI 4_i^a^ajJI L^j|_H_il_tu ^j- 0 ljl-Q-1 4 « *« « ^jj t.jll 

(jAl^^l (j (_5j^jlll gLoOj'^l iiLk _/ a mil <LjLa. a I lj 2 .'. U^JI iiiiflJI £j JLi.1 

Sj^-lcs S^i^j ^LLo (_^^^lll ^LoJj^JI CjI i I qjJ ' )^ I La 1 1 J^l^l (jl^j 4_uaLk. ^4 « ^1 ...II 
^Ixa (j-o Ij^l^ l^JL^ (j| ■ j"s Jl ^Li-o (3 S^>i^J J^^.^1 (J^^5jJ_l^JI j^Jaj ta.^jj^jjJI 
J-C (_5j^jlll gLojj'i!! LgSLLaJ (_5_>^-l Sjjjs .Jaillll ^ya (j^jJLa. V • • JjL*J iSLIa (_gj^. \ _^a_lJI 
Lgjj^^-^ (jl '— » S^v-Qjs 4 < mi n oLLflj (j i_i i mi" \ ^ 4j| (j J" n"" i^j^jlll jl Li au)i\ 

IjjJi _^ mi* 4_iLiJJ j\ mH II (ja ti ^mi*^!I j_a (j^J .vliS^jJI (jjs SJjjJa v2jl_AilJ (jjsl Jx. 
SjiiGj-o SjIjj=J j-iAiJj (jl gLaaj^l (j ili-UI jl^ll (j| .iSLkJI (jja 

cLcjJI (jLjJ (j i_i t mi"" i^ua \ Mill (j-o ( _j-i5i_9 i4jjj-a 4j^jJ (j^jjio ^ * * (Jl J-uaj i4_iLi_L! 
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pLcjll (jljOa. (j£ LiiJJLJJ 4 i nnULjJLa v^La-oj SjU.1 iaLaJj (jl \ lig-lj .Lg-1 (_£jLaJ! 

(j-oj <4jjU. ^jL=J-l Jlj>J 1j .Ifljlf. Jal 0-s II 4jLiil u> i^ll <j-o 3JLJI SsdAj .^jUJI 
Jjjlj jj-u Jlj- 1 (_gjl *s~ II (_gj" nil I J-C 4J3LI2JI JjJjj (jl J-U .La Lojj gr^> jj mi Lgjl J^jll 

.Y • 1 • ^Lc JjS Ha> <jJ 3JUJI ol jjjS'H Jijj .JUil 

Jj5> .iSLkJI t^ya (5ja.l JKJul Jl LgJjjaj LSj^ '"^ iSLk (jl ^Jlj£ LajIj 

(j-o ^jLS CiLn * ma II (j-o ^Ljlxoj 

"i! SjU.I» jjjU.1 Jj£-1I (jl j^iljll ij-° .SjIjjJI (j-o -ijaj Lg-l (jij v2jLo_i_m^. iS-uja. 
(jc LliSi Cij^lj *i! Liil jl <"r*^ll (j J- 1 ^ 3 (j^-l .La_ia_ua (j-o Jl),.^" m" ^ '< a" 

iSLkJL I j*.'.jln~j 2 .".l .-.I ^. ...^ II J^J 3£ j-=sJ! iSLk >° .^jjJI (j-o SjLo j-l^" 

(ji-oj (_yailll IjjSij .Jjli-o iSLkJI (jAaj (jl Jaj L^J-oj iijiflll ^LuaSlI £xi\£ (_jjJI 
.L^_fl_iLkj Sj-JjaJI (jj^ mil 4 l"i^ jl, lS o 4 U luIjj 6 miG 

^ Lul j^j: J ,Jj^l ^.UUI j S| fl SjU' (j^-oj (_^UI qIojmi^II ^! Lo 

SjLoU SjLo ^jU* MM 

i(jjjlij^!l 4jj^ . ^ i^i Sjjs Y"\ 1 4" 1"^ L\ i ma. gtlli (jl Ijjjji-oj (jLi Ij^-iSij .1 IfG (jl 
(jjjLJI a l ma ^jj5> IjjSi .(jjj^^ll 4 l"< , i. .X Sj-o Y "\ 0 jl Y*\Y 4" l"< t m-> (JjjjJ (jil 
jJ_ua-o (j-o i^xa uJ I q i^Jl 4^ ^-u (j^ viiJjaJI wll^ (J_i5 (j-o &LlLLj3 (_^3JI 4_la_tuJI (JjLslLo 
t(jj| .P^-iAJI (j-o (jdfl-SJ Jl (J I a J jfl" inn a i "-^ II Ij A tdJLlA Lj^j^J l-o^5 -^j^" o 
ixaLi. (jj's in 4 l"< Jl j^J j^" ^jjJIj ti_Sj IL ixaLLJI 4^_>a_ll iSLk (jLi _/ uaS vZiSj (j 

(j-o ^LlLiLS (_jjJI — (jj- 1 -^ * iJLJ ^ "^"^ -^3^ Sj^j-ua (J-c iSUa (Jl Jj^." II jjL»j (j^j-iLJL 

cjjLaj (j-o I inn (_5^ll CjLoj-uiaJI (j-o — j^j-ojJI pUcu^!! jLijA.1 (jc Q >Ja II jic JaS 

JU" (jc jj3 olj-o Y-V LsijjS (jj^oiJ .4JL«JI iSLkJI 

.Ijja n 4_3 LL=J I I a I t-i n ii_aA.I < ua (Jl J I ^> "m (j^j-iilj .(jj^. mi U (jjjLiJI 

I4I0 ^JLli ^jlJI 4jjL«JI SjU.1 L^iioj "i! oLojjj LgJ Liiaa. 3SU II aia II (jAaj 
j»JLc ja Ijj* .<(j^. miIIb j «4jIjj«JI)) jl__^c (j-c i_i <~ cjIj cLo-ujI (_Loaj v^Loju iLilLc 
jJLc 4^| .^LuiLuSlI oLoj-maJI fLjiS LiLia.1 l^jlr jikj Lo$ jl .isLkll iJLc fLjjisJI 



^jjj 4_uaLLJ! 4 \ \ mjjl (jjii iS^jjAJI itj^u cjjLSj icj^uj <iJ j ^ " \ LujiLj La 

l^-olj :3jjl2Ij SjjSlUa IflOi^-i 4j< mill J! ^^LajjAJI 4ji j-laii jaJLc <j| .ix£LJI 

\ mi ti.Ufl II ij bLi^jis Lo Jl SjjjJLij .4-uaLkJI 4 i i ,\ \ \ 1 1 I jj mlj J ^" -> '< Ij-^-J 

IjLai .Ljj L>i>^ Uta ^1 io^jll iiiklLI jKiSlI 

?<LIjJI ^ 



^till J^l 



Jj^sIjJ! (^1 <_jl iixJalla 4£j_aJI L$ji (^jij ^jjJI vlJ^UJI iaii Lijisj*" nil .^Sll ( _ s la. 
(j2l_9 fiLujL^jL) j I lic I ^1 ^ i^j LiAjI ' Q Q ^j, * "Y^ 15 J^-ta ^^^ - S 5 -Q 

(jLo^JI (J_C 4-j_ljLzsJlj dVjl ..." 1 1 dXj^ II £jl_/tjlj »J 0 ' ' Ljj^^iaj-o ^ ) lu^j Jl J-GJLAxu 

4 1 1 ii i \ 1 1 SjjJii — ^"^1 J| al '< nil Lo (_5_>itu ^tuj*i!l JjLaxuJI Ijji .^lillj 

.■aX-SlI ijjiiiJI (>a 5JU. "ill ^ La — 2 II 

Jj^all dlJj jl_>£ J-C — iujLaJ! JL?-a (j <Gl SJjLflJI 5 ... .11 dU^MII . I t „, 

JjjdLi (jisjSlI j V< dj^sJH <Glj ^Lslij^I ^ ikSLJI ^Lu^-Sll J£ — o^j^l jtJ=-<^ J-c- 

^iri'i (jl I'nlr. (J-ojlJI JjjjJsjJI alii .Lxgjjj 4 -■ i <~i Ij 4a <S^. II fcjjS> C) ""I '£-21^1 (j .<Glj 

^ j-l^I 3Ja3LuJI ^Lul3.S!I (jAaj fLkjJ. Jl. 'f-l^s-H iajLsLa jLl^l (j 

d UK ...I I 4_uu^JI ^jL^jj < ( j^j*i!l ^a^-J S j-vIiLi-a dja^JaJ.1 loj (J^^- (-1 i^-J-o-S .L&l^a-tu 
— P-t^gJ I <LajLsLa jLsuliul ale .(jisj'^Ll J-uaj (^l Jl L$j£_>^. (j <Glj vIjS^JI 

SijJall Jj^jj — _ysUI J^. SjjjaJllI Ssjj5> N 0 ^jjI jljj (_£>a.l Cy^- 

.L^ it^UI j ^jSlI Jl iAiJIj 

.idlj f] ,^a|| jljj J-*-£Li (^1 Jj3 jjULa. L$J J-uajJ jl i^LjAa. SjfLflj Csjj5> Q mm! 

^ — JjLLI Ij^ ^ ^Lu^^L ^1 L^ii Jli\j — <Uc ^1 ,3! 

^j-o Ijii J-*-S j3j .«_^aJI JajS mil djjs^aO) IjAa JjLflJLi 4jLi i^^J^ (J-^ ^ a ""' 

{j\ ^ (SJ^- \-°iS) -^L 0 ^ta-ml jljj-ol J^. i^^jlll ^Lul3.S!I Jx. 4jjUJj f-l>?-l. J^i- 



(.pl^j^JI iajLLo j-\jLil jj< i^iLa. jl^ iiiilj^ Ij nnl 4 a <5^. II (j ja^jLi i «_>^»- lajS ml) 

Loj 4_i_^il _>^-ll iajS mil 4_u3^o£ Ijj-o Sj^-*-U SjLmJ! (jjii (jl (j^-all <j-oj 

<G^jj2>- (jti ' cl I \fc 4_uJ-U3 <Lc yuj ^Jj ^1 .Ao 11 ^ d Uo \ ^ a oia» ^ 1^1 

S^flJ LsLuaLa. (^l^ Ijl iJ^a-ldJI jl <£^? a*- 3 IS" ni n (jj)^" m ijllll 

.J-Jai iijjUJI 

g iijjUJI 3 (3U »ll) £ jl mill lj| Ioa ^(jfl'i (^1 UJ . 4j< 

: ^ajjljJI J^ii. (>o j> aia II J-t SjlSI^jJI i 7 iijjUJI S32 j„^~~ 

F = m G g 

: j\ \ J^Li. (^j-o I it-i <l J da S_jSJI (jl JjLflJLi Ljjlj ijjj^ij (j 

F = m.ja 

p ma II jj (JjjLlLo (_jl ij> (ii^. ILi 4_uaU>JI j j 1 r\ a 1 1 4_K TTljj 4 La ■» II j^jjfc & 

^ a jj < (j\jJjL»J.I (j^jLi F S^SJI *— 'j -cs^?^-^ 5-il -." ni*^!L j^l Lciic 

:4JLUI <Jjbdl LjJ 

4_<iu_>_>Jlj iSjiall ^^-o J^-> 4_uaLLjl £1 4_L>_jJI (jLl _>^-ll JajS mil 4_i^jji£ Ijj^s ^AiLi 
j-ojJL L$J| ^ryiijj liijjUJI (VjC iaJllllI 3l-> t II <jc £)Jja II «^ jaj (jxij iifljLklxi 

m G = mi 

ij LgJ jLAjj — LSjLu LgJ ^ryiil ^jill |> ma II (^jC Oi.^'II J-c (^jJjjLi (^jii Ijjj 

(V^jjSi itill (jr^jj (_£jLuli 4luaUJI iijjjjaJllI vIjIjULL^I vZjjiQ Ttl j-ajJLi — jLjjiII 



1A 



ioUJI 4u„ull 

(j-il" ou <l 4-ijS <<~. (jo^j .JjjJa -ij- 0 4_fl_iiLa_ll bjjSi nJiS (j-a Li_^j La£ 

4 mmi'iII ilU. (j .4^^,K (J (j! ^Lj <La Lki. iaJ (j! — IjJa a — i-SmiTCI <ul j 

i_SjjJ<J.I 4 i i m i 'i 1 1 Ijj^j (j-\_> Jj_lSjjJI 3JjL=>_a Ale La Lis-*. 4jaj (jl (j-il" mj \\ i-i~>.*sl 4_uaLkJI 
4 < imJalla ".jjfl^ II J-»j; mi^ La (j-Gl^aS ^ya 4 a" mi Ijj — JjILi Ijja. iijjjill 4 a <a -. llj I, \ \-y 
i_i > 'ii i -. j n 4 in a'< ,jj I "i m i 'i 1 1 .l^-j 'tj^J .SjjQ e-j k-iII itj^u j^jLi ^Aa" I — 
ijLj (j-aj i4-n<fl II (jJiij l-o-g-l «4 l"*s ll» (jja jj-u Lo-lS (jjj-iLaUM (j^X-^ajJI (jjjj5> (jl 4 a <a -i. 
4_i ljJsj (jl (_)-> i (5-1-11 S-l imII jljILa «i_S_>jij)) (jl 4j_ijL-JI S_aILl i_S-i^ JpLtuj 

«!3U.» <JLa. (_jl J-C-J ?4j|j Jj_*J.L> (jLtjLujj La (j I ■» ~. " O-l^ \ 4-iLill & a I" A a (ju^ ma. 
iig-ij ?ljjSl fljj (j-a La ^4j|j Jj_*J.L> (jLn mi^. II ^-jl in" l (jl 4-i_>jLaJI JjjJ 

(jjs jL-JI (jl_i JjaSJj Jj-H3 ■k-'L) A^^J <j"° " ij ^ (j-»l"' '"*' »l (j^l"> 4jL>jiaJI 

.(_5_^kl 4_ia.Li (j-a 4 U njlj i4_ia.L> 
4_<iu_>_>Jlj iSjJall LiiflJI Llil J-iaJij Lj^C-J ilajl_>JI Ijj5> 4jJc (jjij (jl (j^-aj La iijJli 
3 4J^a^ ) 4j^_>a. £_i ^-uj (j^- 0 - 1 (5-J-ll (j, * "y^l jLls*-ll J< i^> U (Jj-a-i iim ) ij_a_ua»a 3 

Jja. ^Un'.l (iAj^lj iSjiall Lg-ii Lillil ^jjJI 2 U.^ Ill ,j cQ| (jis JLallj .^1^1 al ^"Nl 

4_i Un ,„ . (_^jj| Jjjuil a '< < la uaJ I Lai ..kja mil (j 4 nia'< la uaJ I la i^aJ I 

I J ua-a i ^ ' i ■"*■ II I J a Lal^a (jl Ijj3> *■ a i <GLa iai I < t L^-j"i!j <(jl_>^!l (jl a '"^ II 
(itxuj^JI^ 4^^jiaJ,l Cxlfl ) La-llx tJ_a_Ltfill (3 J^^a^all J i r\ 1^1 1 la J a (j-a ^ ajj ^1 (jAjljJ 
,j_a_uaXI 4_i_l^jI ( J_c Ja^&iS mju JLzsJl La^_i ^ (j "i 'i i (jj j t4_ij| 4 i ni'i Laj& Laj^a AjNl U>" ... 

J_a_izill CjI l ^a!La a (j^^" mi^q .CiliaX Jja 4_ujL^JI (jl J_ual^JI Ij-^J j ' I^^^k-I SjLulj 

3 I (j I nf (_Jj|j-tu ^jljJaJI ^jl^-a (jl iljjjj J-ual__>J! (jl LiA (_y£5_/Lflj) -"(jj^l 4juJO) 

(j-a Sja ■» U iuLajjiJI cxA's mil J^. jj^JLl! J^. IjjLS (jj'sj mi i< at Ull iaLgj 

(.4Xa^L.; Jllll 

J^a. fLAflJI jljj (jljjJ 3^^^ ^ <jj^' Aljajl SjiiJ (j^ajJijJI jj^I i—S^aJlil (j-a 
juSjj^i.j ^jjSj ja^ijj ^IjjJl i_i t mi (jL jl a"f*^!l jjLmJI (j-a .^y^jLiJI int II 3 (_vij*i!l 
■ I i<-i (JjjjJ Ijji (jl Jjj .(jnn miIIj (j^aj'ilLi 4_ual II ijjjLaJI S_a3 (jc Ijjjlj 

(jl 4 a i a .(_y£5j*i!l (J^a- JjJj pi ii^all JjIj 4j^_jjs Lalu 4jjjji. (j^-aj (jj^' »lii«jl5 
Uj^Lj — p\V\ mi a iai. 3 pLAflJI 3 lii-»J (j 111'*' (jl (j-o — jl-l-o 3 JJ-lJ ^j^jll 

(j| .4jjisjS!l iijjUJI S_aU (jbljisLi. 1I4ILIJ pLAiJI JjIjj <4j^jII (jU j^^ill J-C- 



CiaJj j^* Ja^Lto ilL^ (j 4j£jil (jl JJi li_> ^j^l j-lj-*jl ilUJ (jiftLa II i_.il mil 
j_l 1 t-i i^l j^-i^ '— ' i uij .Ja^LuJI Ji i 1 1 (j J^&^ll _w^al__^ll ^1 lu_> LoLoj <Sj__- J_l iujUJI 

J-c SjLlxll 4^j^JI Jj^j^j (j Hip" mm I (j iijjUJI S^3 (^1 (jisjSlLj <j^jII 

L$Xa ^ 2 i* i ^ 4jL J^aiJI (j^-o-i jiJ (j-oj iLgJajaJj ^jjJI Sjjljll 4^jjaJI Jl j> iS" Min J___- 

sL j a U j » 4jl^9 pLAiJI ojIj Ijjj i^AjSlI £il=-_j Jl fLAaJI aMj v_jiaJ La 

.(_)__ jSlI jl_-a J^J-- 

^•jl mi" II Jjjjla 4-ix.l 'i «4-i_oLa. S_jja» 1 1 " LijjjjLaj i4_>Lit_a j-^-j J-£ 

(VLlS jiJLj (^1 pLuaiJI JjIj j_>2 4j£j1I fljjl 4j| — ^Ilo — _>^Ji-sl .u miLUI 

4_u=>-lj ujjja. S_jSj ji »n mi <4jal a i" Mil Joe .4-i^jJ.I __L£jja_a CxL-C jijLi ^jjSi Liijj 4j|j 
(_£-JI La .S^_»^ll j ^ i J^l mm i ^a-b^Q (£j\-lu ^__^_-Li iZi u n f-^^I) (_^I_Q <4_i^jJ.I S^_-^-o 

u_l Mia" Jj_.l ^jl _Jji,^ i mi jLj <j-°J i_-L^jja-U _j->_j5> £-Lixo 4 Vs n-i Spl iA» II JjIj 4 -."Tl Ml 1 Ml 

jjlj (jL^ Lojjj <jI IjLo i^Lij-i ^jjLliAo _JLl_j <j^-l _Jj_-_j 4_i^^ll ^1 ____> * La 

4j£j1I __L£jja~a (^Ij iSjA.^J.1 ig^>. (3^3 i__Clj£_ll J^.1 jLkj 4-j^jII C-L-.J iLajLi pLAflJI 
4^jj_. ^jl mi"" iljjSi g-- 3 ^ Scj^j^-11 Jl 4 i mi'i I fl ■» i <\a-a J-C. liiLaJj Jali J-UlJ 

4_i^jJ,l 4_ij_iL^ (3 J_&j^jJJ cjjj I mi II j^j^ i mij t Lflju _>^Q a (3 4_j^L_j ^j^a^" mi Jj t4_i^jj,l 
^j| g| i^iall OjIj J^. Ji^." Mil I ^j-a ^j's i mij ._jSjiJI SjjjU. S^al jGLj ^jjs i<»int 
_____ ll^Lu f\ a ill (Y) jl i^jji.jUJI pLAflJI (j 4_ilalla <L=^C (N) :(>Jj_jJI (>_l Jj-aJ 
( J_C (j__J 1 (_^a!I t ((i—S-UljAJI ^iL^JllI)) Idxa ^j-a LuxLi l_ A^g ._j_i^2 i . '^^^ 4_i_ijL_, S^S j\jLj 
4^_^aJlj SjjjLaJI .*«-«.* 4^_jjaJI jjju (2jI PjJ.1 jjjiaj (jJiil 4j| 

Ij-ii LijLujLa __jj5>^i. (j i in it-ill J^lijJI Ijj-i JJU ijij (J-aj '(J^-"_|l j[ S4__>-Vj| 

I I a . . 1 1 1 4j^a 

JilijJI Ijjjall ^j_xujj 4ia (_5_>^-l - mi'i 4jsj ^j'i! ? « i_S-U<_iAj I ll Ij-ilLi (_j-ajjj IjLL ^jil 
^__) (S^jjaJ! US ° (jjiilj) _S-lLLI <4jl Mill ((^ in-^)) (_J_>^-I 4 mi'i 4_ij ^j*^ i«(_5^SJI 

■ 4 La ■» II jl ijjjLaJI i~i^."i pl^xu iL^jlj 

iSjJI 4^.j — ^Jj^iuJI jjjjLaj 4j| ^jjSjj i4 a i it-il ^jl J^-lj j-i ,w" 4_aj 

J___j ji __J.| j J^.^il Ja. _>JI i(l)N-Y J< Mill J-C. S ji-j jjl .iijjUJIj 3U ill (1>1J — 

UJI 

4_5jJ_II J*. SjS^jil S^aUl ^Li iij-sj-l Jl ii_oi 4__ujJI J-A^ ■ il'^j 4_5jJ_II 



ioUJI 4 u null 

SjLjjJi J <jULjr>!l ^S'Kj iiAijJI J-c S jSji! <ilt (jc "Lis . aJli. <■> £>L^I ij Jaju 

(jli <(v_>)N-Y J*s mil (j La£ «6 J ma. £jLujj i^ia. ^\jLj LgJ m-^.1 (_jl (jc 3-iLiH 
(_jl (j I <a" L) (jjj i^i.'iLl Laj5>Ja.l Ljjl^a ^Ljj's < in Lafl US in < in (jjjlll ij-us mi-s II (_£jLujlo 

Ioa isUJj^l (j t^Lo-xj "i! iijjUJI S^Sj 3U ■»!! <t ^us m--> II jjlila <j^ (jjl .iklj 

LajS>lja.l « Li Lqj )) (J-Gj^Lau <L<iiLjjJlj iSjJall Jiaj (jls ij» ii^tl ^^ a 'l ^ 4j) ( _ > ' 1 ' ' 

4j| dn^. < i'sLlLs ^^^i.'i!! (jja LajSiljaJ v_)JL5Xuj Jj iSa uall Jlj ^^i."^ I J| 4 < mm lb 
,j <jiijjj|j iSjiall a" I" m° ijj^sj'i!! j^jja S__^IiLu3 < 3^ * ' o 1 1 US m 

^jjL (jl i_ja_i (iflj-*-iAllj ij^aiJI 4jjjj-u3 (j) JiKjJI Ijj-a (jl ^yjjiJ IjjSi .^jLkll <bL$j 
Sj-l ii ill 4at-Ma bjLi.1 Ijl Jois ijjjbsJIj dla-xll JiKj (jl 31^ '.JJ ' Ljj^. ii-in 

J.C. jl/j 3* ml mil jkLill j-lc. LI 

(jja I i^s \\ I (_J.UI la ' null QjLfljJI r-jl,\ 1^^. I \ jii liSjJI (j-a J^.1 (_gj" ma 

5 i * 

,_^C (jl Lai —I I (jl a ma II ° -fO^LM (j-a J_5-bl 4-iiaj SJli j^c. v^LuLiflJI jAjj (jisJLflJ.1 

3JLa. (j) (j^aj^l J_a^- JJ-lJ <Lif>bAs <Li£_ya ,_Li.lj I a <a t-s I aM"-^ I ^ nl* A. ^ ^^cLajjl 

^jjJl) iijjLa-ll S_a3 (jSl ija5!l (jc LajSi.Aa.1 iiiL^ 4-ilaj SJli (jljaljj in i(_>^- Ja^flUu 

j\ ma II J-C _/i_tuj jjii J3I (jjilxu ((_yiaj*i!l j^_>-a ^yc isLmil JJj-a I ' u&£. cj-tuLjjJ 

Ij^a i_i t in t <Gl j-a^l (j ja^J.1 .LaA <Gc dj„^"'< La J^. j^jj jGLj ligj (JjjjJ (jil 

i i °°j ^ (j 4jj jLaJI v^I^jLj ^ lie (jj's" m La i_sl Hi's" ml (j Lli£.j lj| t^iK" II 

^Jl mi's* ml (j LLi£.j lj| < JjILj i JK\ LajNLa Ijji (jL^ I J La a 31a «JI J'iLa.l I •.'.<». 
Jjlj Ljl ta.1 .4AilS_o <jjjLa. S^i I J " Lg-ii ^'s a" II I 'i a-i iSIa «JI CjljrCjLj 

Jjjlj Jl j^aU"" ^1 ijjiilJI <ilt i3-aL«JI 3jwn'<ll JjSlI . LLmJI 4jLlaj iijjUJI 

jx^JI ^^Lc A^jLJIj dK til Ci\ jrub 

Ijjji a iiLsj-ui^L (jjsjJI J-C iljjUJIj 3U l\\ L$J jjjj ^1 Sjaj'sll ^Jl m<" ml Lijixu 
j J ion iS__>il 6Jj5i (jil .4_ifil 11-1° <<_i^j-a ,_^C. (jlX.^a-Li^a-a i_SJj5>j (jAjLllI p j 1 1-1 1 1 iniu 



(v) 



(1) 



LuSjj^l M .la iujLiJI 5^3 J* a i t>Ja5LaJ1 o II Ijl run J_lq_i t (l) ilLaJI (J :\-Y J's mi 



d aiajj c 



:Y-Y 



jj-o .(Y— Y (J^loJI jiV*l) d a, \ a 1 1 £ ^^_i^j-a i—flki^Jlj t4_i^^J,l Sjjk.^-a £ '^J) * £ J ugJ I 
^^^j Labile y a j o JJjJ Cji J CjI uJl ( j-o ^ 1 aJ oj p^g i a II jJ_iza-o (J_tujj ^jl jr^-fl-Li 

or 



ioUJI 4 u null 

i^JjjJaJI Ssjji Ji=> (jj .Cj^j^iS LjJua._ya IjLkl <j£jJ.I Jj-oJ iSliJajs 4j£j1I vlil^j^-a 
.J 7 i4_> CxLuj) (_gjJI Jjji-ll Jjjl^s (jjiijj .—SAgJI J! vljLi-iill J-uaj 
vljl^j^a i -i U" nil iAjjJI (_5^>-l L$-ii vliflikj! ^jlll 4 t^^. Ill (j <Gl (jisJlSLll 

.ij^jll iojjLo J| J-usj t = h/c £>jj3 lISj 3 iAjjJI jjjiluiliui ^jji ^Ja^JI 
:Ls>jAS V it j^j |-i wn"<l as 2j^jJ-I gJ^" "' «^>2^l lift J^-j 

v = at = ah/c 

vlilikl (_yLa. jj inll ic j-uu SjjLLo 4 ijajjjl S I" \ LoOlc- <_S.1$-1I ic ^Jts t* jjS> 
ic^ju L&j ilii^n JjlLu ^jAj 4 i < *i 1 1 i_SAgJI 5 I" \ :<_£_>i.l SjLuu .4_ilj_JI (j 4 i rii 'i 1 1 

.V L&jaS <Lu mj 

SjL-tu S__>iLu3 I 5 I (_jJ.ll <ilK 4jj_j_u3 vZjLi.j-o iJ^L«jJI .lit < I » n 

tcjijli^l (J la^-l (jl^ Ijl Lai tjll J\i" Mill jj/Lli tjj^-j <jL*1j^1 (J ia^-l oL^li jj-ua-o 

r = f/a±v/c) (2-D 

(j n ><~i" < (^j^ <i* 1 1 IjjSi JjJjij u i \\ \ if- j i A II itj^u (^J- 0 4jj_>IL1I vZjLc^jJI 

f itj^uJI Jlo) S^ruLuaJI oLcj^uJI j_o (_^J .dj-aJill jXuail (_sj-°jJI pLkj^ll j£!Ci 

jLiLa.1 (j iLujII 4 iQjill 4jjii" mi* (_;jJI vli3>ll J^La. ic ^^jj.1 ij^jll <_uLa. ^ya 4aS^"U 

rjllll^ 4ojIj^ 6^-^ jji^oll J-^!l j-^>J-l (j^ &jL»1jI c-UjI uia^JI aic- j^j^sjII 

(/'-/) - -fv/c 



OX 



4 il l 



(/'-/) « -fah/c 2 (2-2) 

Oic <-ik (jl^ Lo-a J_d L^JL^Loj! 




s 



ijl L^jjjj^ t J^LLs*}! I 4_uaj-a ,J_C 4x.^_L^^-a 4_i^^J,i <j! jrLflJLto .^_fll^a 4_i_ijL*. (JLs^oj 



01 



ioUJI 4u„ull 

«2_j_Li Jn Sjllaj 4j£>U S .kjL^ (jSlI .(V-Y J< ojl) ij-L^ jS!l i^jl^-ll <_K> j^l 

CjI jjllajj (IjAa Oj .L^J (d Qa mil)) 4_i5[jAI JafiLa. j-\_Ltaj Loj_i_i t4_i5ljj.l 

Lii_>£ (jl J-*->j .( <a 5 mil Jl 4_i^_>J,l 4 1 1 oj I j, \ ifil I (jja i A II (ja 4_oia!lLj 

(j^U '< (jl J^J-S-ll (J-t I ') a_i t^-jl mi"U (_gjj La a II jUa^ll Ji-lj £_Li^JI 4jJc (jj;*^ l m Lo 
(jj)^ ' "' i—SJ-g-ll .lie J^a^ll Jj^al_>JI jj lV< n (jja 4j| Jl — j-sl5ijjl IdJ-a J^Li- (j-o — 
J^^.^11 J_ual^JI j^Jaj-o (j»o -jJ-t^ll J^^^-o (jLj J_ualj fcl^jJ Lo-o (J2l CjL^^II JJjj 

;<j ^ I ^jJI jj/lll ^Li-ill! 4_> < 5* ml (_jjJI jjJLII (_gjl m" < <jl o^j <Loill ale- 

Aual_>JI Lo-o J2l J^d-la^ll jjc CjI 'A nil JJjj (jl Jl J-ualjJI I3j5> (j<il~> < (j-oj 

Jl _/\_<iaj ^jAj < «(_J^JJJ^>JI jja^a.*i!l ^L^j^ll) ji-tul !3-l5> J^ J)^ .j J mil .lie J^j^jil 
Ljjl jjS> I3jS> fljj (jus C5j-*-l-l .tjLikil (jjjSlI jja^ll ^JjJaJI ^jaJ Jjjlll j <^.|j| ij-^>- 
^lXo iijlii Sj^-lj 4 n ^ll-i" — 4_iioj icLtu 4_£Lls3£j (jAjLllI jAuail Jl LijJij ^jj 
Jl cj_>2l £-u33-° (j Sj^&^ll icLudl (jl Jl (jf~il-> < mi 4_aiJI ale J^^jll J_ua l__>J I )) (jLi — 

jd^l (jK Ijl 'J^L.j 
0 °l~" — Sac-LSJI j^^_jil j ifil^ll (^1 gjjj (jl Lltic I -I ^iK" II I ixa ^2lj (j-oi 

^ a j a I — <tlo uljlS^I (j ji.S!l fjiKil ^jLulil j i.^ll (jl 30 £ ^jj| Jjjl-oj ijajjJI 

(jLi J3jj i« c j i jj3aJI JjjSlI ^Lj^l)) 13a -(jhjj S^cLS Jjij LLlj^ ^j^I Io^jj 

<GcLtu (jl (j I (j a a mi jjc J^j^jil Jj^al__>JI j_a ^iiliiu <j^_>J.I 4 1 1 o j I jjc J^^jll Jj^al__>JI 

.6_/\Jij (j^s Llajl ^J^>-j (J-C _^-uij 
pU=u^!l S_jjS>LI=> (jl mi < I J J| LlLag (^jjJI 2^ (j£, iilLL-a 2^ j)3iSl (jl laa.'j 

LloJ^s (jjj-ual jJI (j-o Jj^slj (jL$ iSJUJI <iit (j 2 . . ,,,'.11 2^ >aJI (j-a Sjullll ^yiajJI 

(jl^ i_a3_jil (j*i! idJ3j i<GcLu ^ya Lkjl ^a^aj J^. ^uil ^pJI ^jjsi _>i.S!l j^al^l icLuj (jU 

t-as^ail (jil .((Lflji.)) <jj j ^ J \ (jl^ Lo^-il iijjj, (J < < mi (j^-> j| i ? :=> -^ ij-^ 'JjLoj-o 
(jt dAjl La^jl (jLiu (jLLfllo La^i i^d^sl^l ^IjLala ^yuJ <jS!l Lljajl Ctlj 
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3JU. j L&Lj^j ^l L$j!3 ^ jjjlll J 3 a j a U 1 1 i^-lj^lj .LkJ J-c — <Glj 

:*U j| ,,,'U 2_£ _>ll 

(/'-/)//« "^/c 2 

ifl 2U ■»!! La LjoAju-Lul j3j .^juuis^i! i*£j ^LsGj^l j JjLiJI ^ Ijaaj h 

..i^all JLJ.I liai J iujUJ! (jc j^LiJI 3U *ll [^il^-o <.g iujUJL 

ill » i'iI I f- j i i-i 1 1 <_sLii=>l ixuljj (3-o (_£_jj,ia. j-oji.1 ^Li^jl (jC 4-ujj a J II v^ljLii^ll 

3 t-, ■» I fl I < (jun mil 2_fc£ JjL*J 3Jj£ f-l uajjJI ^JI^Ll .pi ua-uJl 2_ojiLl| |\ ^a-lll <3-o 

(3-o (3^a*i-tuj_i^j 4_*-oLa- (3-o (J^- 0 -^ tCjl 1*1 1*1 mil (3 iCi£_aJI (3-° S_/*_S J-*-i^ Mill 

vZjLtoljjJI (3-o SjjI^JI CjIj-i^LjJI (_£32l (2jI J-l-l .j»n ("ill ^ya Jjl_aJI Pj-iAJI ^L^jl (_>"Li2 

2 1"< j^S S__ys LaijoS 2 1"< LgJ ^j-^ '.II fcjjjj 2 ^j-. '.II pLa. 2 .< I & II 

4_i_oLaJI S^aja (jLi (J-°^9 *'-' "'^3 CjI_A-g^1j^ N * J tV" 1 l- 1 ^^-^- 3 ' Q '^** (J^-l '(J" A m'II 
'l"A?^ fi fi O^l <^L^JI mm I'l l J-uaj iX ' 'Y p.Lc -2J^-a I fl^ . t-i.ii J-£ 

<3-o 31x^11 ...II 2_*_,"£!l <d cui >*"* c^jJI jLj^l pLAaJI 2Jl^^ jjIiJI 

<o^.l_jJI ^ orii in II jjLajj *i! (_jjJI (_gj^ II <i'*Jx. j-lc Sjlilj i^j^jjj^jill ^j)-<. 'ill a^.1 

.'/Vo jJj jjJLlI j ^LiJm^I 6^ 
ai^j ^_>^jj 3""*'"' '•J- 1 ^' (JjjLlSJ 2^jJ| "LSjU "LSjjJa a 1 1-*-" ...I <j ^Lc (j 

4x.l O ijl la 1 LoL^- d i nil _j_i^a_i J*^Lk. ^j-a ^Li^*>j*^l ^j-a I * * )j a 1 l^-tj^j (j^_L^.^ 

A^ . xT = Cj il^ YY,o = hj i Y i/ f "\,AN = ^ :fe UI r l ^"... l ;j .1^ YY,o 

isjii (j JjJ"JI (j i a.oUII ^Ljj*^l ^jl "LSjLuJI 2JjL«J.I 2 U ,„lj . j"^"ll ( V ) S_aj '^/f 
(j ^Ljj*i!l IjjSi Ja^-ill jaj jli Ijji j_oj .^""N • x Y,o— jjjj (jl^ 2JUJI 

2_iJLc oLc-Lfljjl (Jl 2_ij j v^LcLu JLujI J*iLi>. (^-o LAjI ^rCjljJI ljjs> (3-0 JjvILaJllI ^ 
^jJI ^yj-ojJI sLkj^l 2JjL»_o (3^1 (3°^"H 1 ^ Lij^j i^'-^" <j .oljjLk (3j-o J^. 

o*\ 



J.C icLuJI it j^u jjSi r^ljjj-a (3"bLaLc dljjfc (^l^ .Li* Ls> 4jJ| 

^LgjLka ^^pllll ^IjjSi .<_><3jS!l J-C. Sj^a^ll icLuJI Jj^ji SjjLLJI ^-Lfljjl j& 
LojSj — (^Luj^aJj (jU-Lt j^LS i4-ilo-*JI 4_u=>-Ldl (j^> .1 nQ *m JaLijji!l <ils <j _>i.^Ll 

J^a. I-," SjjLk Jx. icLu j-^a^j N'WN jiLc (j — gr u <*C ^l jlj JjiLa> ^ <u^. 

.cjj-i-ll *l ' ^JL*JI J^^a. _^Jaj SjjLia ■ "^j Lo-ii iJjj'OuJI *l -> " I ■ ^JL*JI 

.^-i^ai\ ±uzjl.\ (j Sj^a^^o 4jJLj icLtu Sfl_>IL> (jl"l^- mil (^Ijfl^S-ll v^iij^jS ^1 

i . u m * 4_jLi ((j^j^!! ^ la "■ 4 w 1 1 \ I '"^ <Lc ^-uJLi (jLa-^ LajL^ ^j^jLLsJI ^j] ^-^j^ 
tj^"al"--> n (j^JiCj^uj ( ^!_/\Jaj JjloJLi ^LjjjLiaJI v^jl^ I (j iiiQ'< J^ja. (jljj-l ic^jj 

3^>° (3 — ^Lj-o — J^a-^ilj ' a a ^ jLla*-!l ija-lj J^a.^11 J inl^JI ^Jl 4_i_uij 

CS>=*^' LS^ O^J^' ^»-"J J-t Sjja._ji.l <£.LJI ti g mfl'i J^a. (j^jSl! (^IjJJ lU mi 

(j^JiCj^uJI Ja-tojjj icj^uj (iiljj i(_gjj ia8 II jUa^ll jja-lj J^a.^jJ.1 Aual__>JI Jl 4 win d j ^ jj 
ic j-uJI J£J J~> mm Jal fl'Vjl jaj djpjjLkJI <_5^1a.J (jj • (j Lj jj LkJ I L04J dj-aJij ll>^l 
(j jSjltl SjLjjJI j\ jjLflJI jljjLoj 4-uaUJI t2jN ma II Jxi£. (j-a IjjSi (^S-a o3j .^Lfljj^lj 
^jl^ .(_y£5j*i!l t-i mi ,Jx. 6Ja^all <*ll" \ SjjLLo (j\j__jjLl=JI (j^Jlc^Li^ail (j^JlcLtuJI (j-oj 

^L^l uiuu Sjjlj ^£ ± N££ Ls^pi, ig^ltl i^LJI v ,n"<" ^1 (j^JLiil 

(^jij i±ij^> < pUoj)II i ? \' iijlj >iLj N i ± \hi ±LsH ^Ij (^gjja II JjjSlI 

o p 0 

6jd5 jli iijjjjaJllI gtjLilll vIjIjjI ASj .iijLj ^jjU YV ± I • £sjj3 lifli (jLuaJI 

!_> -n<" (j! Ij> i^lLI SjiLkU j-sjlLI <>a ^l^ .'Glj ^^1 ij .iiilS N • ± o<\ 
M ssjjS jjk.1 ^ " jjl iiLil iSjjjUJI i 3-iilj ^jjlj ± W\ £>jj3 LLaj 

.iiiQ Y\ ± YVO JLuaJI (jjij ^(jj-ajJI fliaj)!l ^ * ± 

LfiijjS SjLij J^a.J 4jjj j ^"11 4ja_Lllll LuJa LLsljj i^LiI no II v2iLsljj »l3j 

.iulj ^iU V ± YVV 

oijJI ^yia^' "I La i^i (j oLjLi-iJI g '-■ U3J J* I i S*iJ t N • ^Lfljj! Jx. 

(^jjl^a. Li5ijj2 iSj -Ij-i^- (j 4-ij tajJI (SS^'^ ^ ^Li^J^I > mj v2iisljJ ij3jjJ.I 

ijjlj ,J!La jlisl djjljj ^jl J^S (^^-l .j Q mil ^jLLJI (3 (^Aaj Lo-a ^j^ul (ilJ^J-o-i (£>l-*-ll 

oV 



i£^u1 jaJ J-C l$la urQ^ C5^*JI JJ^ <3 — — Sj -^ .oi l JUs-SlI 

jSlflj C- iJ.1 (jl (_yj-»-> li* .4£.LuJI (JJljJj i£j"jjl ^A-O-l (_JjJI ^JiSl 4 miQ'< (j-0>^ (j' 

Jj m" Lgjl jJ-ij Sj^. i a 1 1 JLaC*i!l J in lj->j i(_£^al*JI JjjUoJI (j J-Aj ^j*-"' J- 6, 
i^-^jjl <ili ^A<n ni j-ojlI! (jl LAjI jJLi jjJaJI (j-oj -djj taj n (jja <G_i£ vlisdl 

I (j 'ir. do^Vt i Jii\ cj\jyhi\ (jl d jUk.! (j otiAj .^_<UIL <ljl !dlla> 

"ill j ^ \\\ t-i in (_gj" m n olc Jj*" mi l (j-aj-ll (j^ ij£-i (j^ tilli* Sj(j Q II ^ya £S& 

.iulUI ^ flj^.1 • (j Ja.lj pJ^j 

SjjjLaJI (jLi iLLa."^ (_j -^'j- 1 -" J-^ & * iS&i' 1 ^^ >-o^!l ^Ljj^l ,jjjljJ 

.LoLaj (3-o jJI ^Lijl J-C SjjLS Lgjl <La.jjJ ijLill ij^jj slj^uJI i_j_alilLj ikjj jll 

j^aljlll dliAto Jl a j jx. 

^ I iAa a Jl <JajJI JjLslLuj n^LcLdl J-c 2 . . M ^ II Id 1^ » II v2jI_/\jIjj LHi)jus s^j^a (j 

.(j-ualjjJI 

<_j^-ua liLtuj (jwaj^l J-C djj (jl J-*-> frl 'i^all JjIj (jl <_Li^ Lflixu Lla "\al 

J- 2 - <lg " r ^ '"^ UJ^J (j^ <->A$' L*^ 3 " 4 ^J-° ^J^- e>"^ '-i^-V V^J^ 

La i4jjS ^ya _>a-o (Jii-tuj J'iLi. (jjs ljjS> J-*-S jjSj (i^a^aC *i! j^IiLus 

Oaj L^ji <L*jalj <jS1jII viijlSl ^jlll SJliJI iia-k ((jAtilH J-cj .3U ■»!! o^i 

jJaljlll Lgj jLg-i! (_ylll ^jji isjjSij -^CS^ 5j3IjJ>I Jj'wiio j t mm |d t3l-> tII ^AjLj 

Is j& ^Lkl (^jJI -U^JI 4-iSljII Jj\ inn (jLi 4d£j .iiSljII Jjluixij pLAiJI OjIj 

t4 -n ifill <GLI ma. Ls>Ja.j t« > i Mill ligJj .(_gjj ija.lj d\aJI Jljla pLfldl 

jjiC jjjs j ii ifil (sjuO£.j <la._>JI (jja Jj T i mi si it-iO II JjIj (jl Jii'i Ij ^ 1 , S — » ~ tljLiLuiaJI &jjS>j 

.4_ial__^ll J^gj mi n 

f 4-J^jII ic ^oj (jlj <h ^jJSi cj^jSHI dljj (j^sj^l ifijJaSil iiLuil (jl (_>ajiLJ 

: jjS> IjLjIj IjL&j LgJS 3ia.jll SjSIjII Jj'wnn icLu J^. J-> Mill t c (j-ojJI (jj^-J (jjj. 

t c = 2h/v (2-3) 



oA 



ioUJI 4 m, nil 



v2ul2j f\ it-iall JjIj icLtu I l~> mi* Sfl_>ILll (^jLi i4_i2l__>l.l Jj* m n jjiaLa (j-oj 

:,yj> I4J 4-uaUJI iJjUil (jlj .(^lajJI eUaj)ll _£jb 

t« = 2h(l - v 2 /c 2 ) 1/2 /v (2-4) 

ijj^s •_>^' '— ' ' '"I <<GcLtu SpI__>IL> (j^aLLJI o u a" 1 1 Ijj5> f\ it-iall JjIj J^a" < 
(j o I a" (4-iJI 4 < mj ^L^j^." < LojSjj Lojiljj LslS) (_j^5^JI_j £>\j isLuill t&jj taj n 

(j-ajJI I < it-ilj pi it-ia II JjIj t^jjfi > 'ii jij (j-aj .(1 — f 2 /C 2 ) ' 6jj2 ,_iLaL*_aj LgJ^aJa 

.4jcLuj (jf~ia"'J I 

Jjp 111 n icLui Sfl__>3 4_ilc (jjii (j I (_)A_/\-£L> U. pLiAilJI JjIj ^ < < a" (j 4 K mi 1 1 (j-ail 

SjSIjII Jj'wnoj (jAj^l (jl ji-cjj pLAiJI ajlji .(_><ajS!l J| fLAill jMj Sj$c aIc <Li2IjJ.I 

4_lsI__>1I Jj' in n icLui ^ 1 <-i -> j (2jI _/LaJ.I (^j-o ^-^J <4jJI 4 i mm V La>jj2 icj^uj ^l^j^."u 

M W £ f 

4^_>^_1L> j> m"" ^jlJI <4_L^._jJ I ^ fl^.^1 <'ll" ( _ r ai .La (J^>-° •t^°3^' pLkj^U 

JjIjJ J^a_>j t (_g j J ' o ° ^ » ^J* 0 J^ 1 ! l)^* 1 4_lsI__>1I J^aj 111 nj pi ir* a II JjIj (jjij i<LaJajjil 
^ ' Luk) . 4 " c . l_/.i.i ^j_a I la >l ^ a * jt\_uj_i 4 1 q I ji. 1 ^\ Mia 4x.Loj ^jLi ^j_a^j 1 cLua&JI 
IjLa ( frLuAflJ I JjIj ^j^^ -1 C£*^ cj^a^-ll 4_ljI 4_i^ajjia. CjI_/\jIj ^1 J A I a J J 

cLuaiJI jfilj jiJj I j""~ j-" CfaiAtLa jlj i4-i£_>l.l .-.Kj^ ^ Lgji ,-.n lU'.l SJlaJI 

Jjljj .(j^j^l ftLaJil (j LcjLuj JjLsu ic j^uJI (j ^ '.Nil Ijjj, S^jj^taS jLlaJ. J^-b 
SsUJjI (j Sjil 60Aa <V ic j^uJI *^>uaj IjOa-a ^jLujj ^1 cLiAaJI JjIj J-C ti ajalll 

.4j|j SsLaJj^l (j 4^jl mi" SJli ' a'.l"-,,, . ijjAj^l 

I j-^"'- 1 ^jlJI L$jI3 (^jLullI) 4 [a » II I ^aJljj l Jli\ vijI^jLllI (^1 1 Llilj 

JLa_aj (I J^jl "■"■) 4_i^_ > J,l 4_L=>_C. <^£. 4 i^il ■»" mi^II I j a ■ ij^J 'er^^ 0 ^-"^La- JLa-° 

JLaJI 4 ^ 1 p^a o L j-a ^j^iaJI (J^oia ^Lc Jj_aj t4_aiaj_i_a 6^a^ t (J-^a i 4_i_oLa> 

^^jJIj i(2-2) jilj 4_ljL*J.I LltJa ■»" . l _yaji\ ,_^c 4_i2l__>J,l J^aj im ^.A^a-a (_5^a-J cj^a^-ll 

JJj^ j (/' - /) Sjj^^LI <^lj)!l (/' - /) « - fgh/c 2 J llj^ (jAi: 

^ iij jUJI JU~a Jl i_J>sS!l j h La>j-l3 liiLujLa J^. J ^a. 5II jj uail i±n jjll c j-iAll 
(jc JjljI (jL^-a (j LcMjjA^a-a cjjAJI (^L^ lj| Lai ^gjjAa H jja^a.*i!l ^L^j^l ^jjSi Ijji 

Jjjl £;Ljjjl LjjjJ (j^aljj (2-2) iljLxi! (j SjJLuJI ia^bJI >_flla '1 mi .aLijjUJI 

JjJl_a j-o Luajl (j^-lj niuLilil a j 1^1 1 1 JJjj <LlLa. (j i_i iii-^-j ^ ia"i *i! 4lNL*JI 6Jj5> .^^ajjja. 
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isjjsi LilJU. J <Gl jLl^l J £_Aj d>^9 -^jlj ^j^^l icLuJ! _£_iu 

.iualjJI icLttu SjjLcLo 4_i_i jL-JI j^j-o (jja JjljI (jL^-o (j ic^Li^-a 4_lsI__>1I J^j m n icLui 
4jJcj .2-i2ljJ.I Jjwnn J^. ic j-eu (jxijJI (jl Jl pLAflJI JjIj (j^K J i(fLAiJI Jjlj) 
(j-o £ j^ul j^-mj 4_l2l_>ll J^jxui-o icLui (jl c-l iriClll Jjlj (iljjj — g-jl in'lll bjii <U=> — 
<Gl^j^o pLAiJI JjIj ^yilaj <jl J! <Ul 6a J >4-la la ic juJI j SjLajJI SsjjSi .<Gc.Lu 
I hi ^3 (jj)^" in 4_lsIjJ.I J^alxubo icLuj ,*j Ls ijjiljlll Jl dun I Sjjjdl 4_L^j (j Ij-uj 

Jl <LoJaii!.l Sjjjdl <U^j J'ilAj .Lgjc- SjiLla (jjii (jl (j-o <iljj ' _/\J^-> <Gc-Lu 

i_l \ iii < "iiljj ipl it-iall JjIj icLui (j/s LU->I Ijjja-o 4_lsIj1I Jjm tn n icLtij (jj^J ((j^aj^l 

<£.Lo Ljj '(j^j^l Jl Sj^jJI iL^j J^LL AsqS .jIIaII ^ylajJI eLk^l 

icLuj (jl (j^-iLi (j^J .4_lsIj1I (J^jjjjjuo icLuj (j^-ij I ll < JjjLflJI (jAjjjij (j iAc II JjIj 
l tS ^ i<-i5ll &jl ■■■"II S_/i-S J'^Li. Ij\-i£ IjjS Ci\jJI (j-o C) ' ■■• < - ^2 4_t3l_jJ.I Jj' inn 
jiljjJI (jji-i :(_5_>i-l SjLuu .(_Aji!l (Jl <Gj_jc .lie cLAaJI JjIj icLui SwojJIlLo J taj 
Ij-lJ i<Lal_p L^_jJ ^ Jj^ajjj (_jJ-ll I 0 j <<~ 4 ^ LtjJI ^ j U I Li ( _j-i5l_5 <U-uj (J^J^I J-t 4>?",>^ 

t a ' pi i^all Jjlj icLuj t c ' 3-l2l jll Jj"i inn icLu (j-a 3$ J^. 2U ,„l I ^1^1 jiJI 

Sj^^ll J_u^ .0 aus-.ll (^jSlI jNLki^l jjij .£-Y J< oJI j (_yjLiJI ^>)l 

<Bj A Un'.ll ,t a ' (j£. t c ' ii^^l 4>dA (jj <A 2 US'.II ^j^jill J| 

£xu ^jLaJI (Jjju iCj B SaLoII <l^._>il (J^Lkj t a m" t c icjL^_^>J.I J^sjij 

.t a ' ^\ m" t c ' Jiaj C 2 U5\ll i^NLUI Jl (^jpl^^UI 

Njl^a jiiJ — JjJal i^jJ-l O » (jl ji <Ul iJ^r^J OS ^jjJI j^^ll (j-o 

gl"^."i (ii Ljj£J .< si ■» ii-il S j^iju j^l (jj| ^xajJI ^jliJI (jj*s < iii 4 ti_sl ■» i^il S j^ijLj — 

guljj (jl 4juX. ^jl mi" 11 (j^-o-i i_S-i^ .1 (j"f j^u ^L^Jll (jn's t" ^jl in'll jljia (jJiilj 

2JjL«1I (j Sj^j-o <jL^)!I SSjSIjII Jy< , nn icLo Sfl_>S j ^JLxjisI S^-Ooc £>jj3 I^-»j 
4iLJ.I vZijL^ Ijlj h iiLuil y '"Lv" Jjji-ll <^-ljl (jl c5_>j K2-2) 

.(_5ji.SH ^JLj-AI S j^Siaj jjJLII <^-LU •jIjJm-^ <t_sLjuisl S jviuij j^l 

S__ysj .ijLaJI ^jl mill jljJLo JJja_j jiJ L\jl jji iiiiijJ ^LalA^I jdj a3 j-ol 
^jLullI ^jjSi ^ Cm -v '.V = gT (jl ^JjJij (jaji .v2jI-«jj j-aS!l ligJ (jiuJ i(_$>i.l 



V j^iJ! j _£-*^JI <jJJ j gilli ^ ^jl ..nil 4_l^Li. J^tj.n <_gjJI (>ajJI jyk Tj (iL^jJl) 
_/\Jl11I gulli Ci\jJI i La iAJ J^ulj (jl 4 i If. (^jj^iiui 11 a.^'.ll jljjLaj ^jl mjj) J12 ^jjj 
4ja.ljl JS" tn 4 ii LuajJI Jl <La-i3 4jl (2-2) jilj SJjLjlM .ic tj 4 mflj 

(j^Lucs (jJO-uj t J-il^^il 4x.LtuJI 4^_^=fc- (JjJt-o ^aj (J -0 ^ ^jl tujJI ' fl i^SJj I jljJLoj JJ _/\JI 

.JjjLtuJl^ 4 it\i\ ^aj5> .nil Sfl_>2 JLo^>.^!l _/\-*jJI (jj^-J l-igjj Si Lcl ia-a (j-°>l 




o 

icLuj J_c «Lia ...II Ss-ljJLlLi ijjLsLo t a ' p| iAoJI JjIj 4x.Lu Jx. 31a mil Spljill :1-Y Js mi 



d ,mq! V« ... Lq ljj&^ .^JjjJ 4*j=*.ljl 4_B_i__jJaj <jl xj .n^lLj I \ ^y*$\ (j-o fl a J 1 1 (J^_tuJI (j-a 

JLllI II S j^iLui Jl S"i'i^!lj s^^' 'i* Jl^i , '*' < ^ a 'j 7 - "° I <j-° u* ***^l *,>?-ll i-5 



6^>jS JJ^jJ (Jj-*-o_i CjLlAu J^liaj 4_isl^ll (J^jjajlo 4x.Ltu <jl j\ fl i 1 
J^Li. j^ys el it^a II JjIj ^ i i-Ti in i Lug .(<1_lsI_>J.I J^gj m n jj t-^ *i n (^j-o diljj) 4_ijljJI (j 
.L&_^_uj 4 1 0 4_X-itLa (^j-o <_£_>i.*i!l 4x.LioJI j^j-o L&l 0 l"i i mi (_jJ-1I Pji^II CjI i^ii'i 

S^AjSlI J,[ <Gj^ cj2j pLoill aMj L&l Sl*ij m ^jlll ^LAiill jjc ^ 

Jojjj ^1 3 wnljflll iij^aJI ^Li — (2-1) ^2 j iljLail (j — JjS Li j£j La£ 
<jj j -. J l jlU^J l _Ll2 (^-o uii lit I g j i t-i 1 1 <JLtuj! OaC JJ/Lllj J"' J iS" mil JJ/LlI (jU 

V La 2x j^uj 

/' =f/(l±v/c) 

£y\ i i ^-iL^JI _i II JjJjij u i \\ i it-ill icj^u 3jj_^SJI v^Ltj^uJI .lie 

:d j^iil jd^=dl Jx. (^lajjl *Lk$' ^job 

/' = /(l-v 2 /c 2 ) 1/2 /(l±v/c) 
/' =/U" Wc) 1/2 (l+Wc) 1/2 /(l±v/c) 

^(jLi iJj^al_>JI I J i n <iJ j ^ J i jjj^ail (jjij Lajic ijij (j-oj 

/' = f(l-v/c) 1,2 /(l + v/c) 1 ' 2 (2-5) 
/' = /(l + v/c) 1/2 /(l-Wc) 1/2 (2-6) 

cjLiSijJI jji" in* pLAill JjIj j^^iala <3-a <jl Lijlj (2-4) jaJjj iljL*ll <3-a 

.t fl /2 = h(l-i; 2 /c 2 ) 1/2 /i; : 6j j3li.j 
ij Llj^vAxi t a /2 (>ojJI cSjLtuj Wo cjLailll J^^Li. SLSJllI ^LAiill jjc 

:((2-5) <JjL*1!) SL5JU.I oLAAll jj j3 

n 0 = f't a /2 = f(l -v/c) ll2 h(l - v 2 /c 2 ) ll2 /v(l + v/c) 112 
n 0 = fh(l - vie) lv 



t a /2 jJ! c5jL<^ n r i_jLj)!I J^Li. SLSJllI ^LuaAll jac (jLi iJjLo-o ^a^j J-cj 

:((2-6) 3J jbtil) Slal'U ol jjjj j IjjjvA* 

n r = f't a /2 = f(l + v/c) ll2 h(l - v 2 /c 2 ) ll2 /v(l -vie) 112 
n r = fh(l + v I c) lv 
:4_jJLjJI iljLstil ^ n SLLliM c>\ <^\\\\ j-ac JLo^-l J-c Jj II <j£-oj llgjj 

n = n 0 + n r = fh {I - v I c) I v + fh {I + v I c) I v = 2fh/v 

icLmJ jJLaja.^!! (j-o_>H cSj^-" 1 -' cj-^I iSjjljJI (j Sj^.Ij 4 1 A i 'i (_5jLuu f jj_/Lll (jl Loj_j 

.2h/v <j3I jll Jj' ,no 

.(2-3) jiJij iljLsill (j g-'Ai- 0 i4_uiflj 4-ialjll J^ttj m n jjjlj £_o J3°" i IjjSij 

4jj5ljil Jjlxu-o icLu (jjj's" mi (£.111 jIaSII £2jJ pI lAflJl JjIj jjJalxuj 4jL>ji=>JI fcig-ij 

.iG^Ltu 4_> 4-a J S" n 

pjjAJI eLi^Jil 

4jiKj-a ol (jt^jj ' 4-u jLaJlj iLa_*JI (jl 1 ''^ iJiKjJI ljj-a J'iLi. (_jjs < J* a IL Llilj 
^1 ■» mi 4^_>^. (^C IjLa (_j£-l .3 mi IjJIj iijJall J-C 4jJlaJ. 1 aI mi~^I 4^_^ J^. 

ifii (JjSi (_jil <4^\ <a" mi n Jaj t-i-». (j Ja"'i i cj-l^JI (_jl Sjis (J-C (_jjjljJL-a (j^-j S it-ill 

^gjl mi" n (_5-»^- J-o jL^I (j jl liujUJI j\jLj CxaJj loA 
Lijjfcj e-^ i^ll I u^jLj 1j J q (j-q-i^jj t£j^ 4_jj^Jj (J-^-J tj-o*-!l i_ sLto^JLtu^J 

J)l I"i '< i (jl (_y£5_/LflJ.I (j-a :(_j;ji.l SjLuu -ijj*^l 4_ij~>" II (j 4-lic Lil^ U. UoLoj (JjLojs ^y^-j 

.il^jil 3£_>^. SsUvjI Jx. SjJj^iC. Sjjljj f- J ""ill ^1 » mi 
:jA.I (_yl» jl — 4jjjLa_Ll ir^n (_£jl (jc Sjjjljj i4j^Ltu 4_i^jll (j i _5^J o^^- 
ii—SjjiaJI 6JjS> (jj ■ lljj i Q < LiA^j-a IjLLal Jj-oj ^g-^^ — JojS-tu ilLi. (j OjI^ 

l _] < C Mill g-^J- 1 <i_SAgJI ^ya-j ^ ta" mi n (j — jJsjjII^ — g J"^H ^ * ' " Ja"'t i 
i jXuail (jjj p j i^ll 4 i^yi I(jj4 QaltVil ^1 4^^,111 j 4jl (jisjlsl (jS!l (jiJ .(l)O-Y 

At 



4 il l 



Ji_q^qJJ 4_i£l^ll (J^5 "' a laj o .aLo^II Jl 4_j^>1I ."if jl gjjij 4_i^>ll Cjl^^a o Ci^lj 
a « ... ^ v -ucuj fJaxi^Jlj 4nf. jl Mill lj Ja rt p_q_iAJI 4_u2_ij ^ n"> t^t^j^lt ( J-C 

J! o^j^j as Sj^jII (jj^-j 'JjLSII J=aUJI j-Lj ,i>^. (3^J .jjjLJl^ ssUJj^l ^niij J 

^ uj-ljJI 4-La .-.nlU'.l jjj^ail ^IiLua 1 J^. L| a lj a i ° 'J II (jj^-> "i! I ' J ' J i^La^l 

(j-o ^Liifl p-l^j^Jl <jl Un"« | , * . (_5-&3 4_uaojJI 4_lsI^1I i^efi m a (£j\ulu SjLulj 



0) 



(v) 




PjjAII «Lojj jli ilL^JI lajS in JJLa. (j iuLiiJI 4_l^jJ.I jjii Ujic :0-Y J< in 

^SJ .JjUil .kjL^JI Jx. L^i^ji 'jjinj - U-^. j J ST." il^il j-tc UijLa. ^ 0 a j 1 1 

Jjljj d ,X jjjj '(^) ilL^JI i (^jl I a ''"* ^1) "tla «JI yuillJ LiSjil j_i^kj Lojic 
i ° II ^j-o i_j^aJLi (JjLall a II ■ " ■ aj 6Ja ' 1 1 ua d a Ijl m n ^ I QJO j pi t^fljl 



.(cj)°-Y J*s Mill Jx. £i-uaya Ijj5> ?<Glj v2i\jJI (j tLAiJI JjIj £>Ijj (_g.UI La ,__£J 
f ' Jl 3US\ j JjLLII JsjLJI <_jU ^J^JI isLjll j Ljlk. j 3 n\nll 

.Lila-La Ijl ui f\ ^ jjlj /jIj ta J3j luj I .LaaJI ^jC i jj /jl I ijx J «— SAg-ll ^Liis 

JajUJI ^t^Iaj ' i^ilS-a iujL>. JLa^aj (^jLulll) 31a «JI iliAju-ml Liil ^oJ 

OjIj tjLi t((i °" '"ll" SjLLsj 2 .Ujj-^ tl <taj5 Uj Ijda " «A±ijzji\)) SjLLsj 4j^__yiil " La II 
a ^1 ^jLii Uj_jLi (3 ) i-^j^l ^LaJll ((C*iaj1 m» i^ll ^ uajj /jl j^l-^ ' ' 1 1 cl , II 
jl j* i i-^jl <Ua.lj Lai j3j JLaJI ^Li I i_SAgJI SsUjil (j Sj^^l jix. J^llaj _>a.T 

11 



ioUJI 4 m, nil 



v!j*>!La_o (j 4 tla '1 n oljLiu-o ^ uj m sj n^ll 4 » nil (jl J-Sj^j (jl Lil 4 t— i — -»-*^L- 1. 1 6 3j5> ^j/i 

,j ^LlAjj! 4_> g_>^- (^j-ll II ^jiii I3js> (^l^ i^SIjJI (j •^ > *'"*' ' "' f-j} II (jlj <3-ujLaJI 
s>jKiI fliil _>i. .JjSlI iiibJI v _^JI <jU d>!-U? <# 6^ ^ 0 

(jj .^Jjji-ol^ (j J^^gll (2jjjLa_jjl jjjl j^jLLujiJI ^JLaJI £-°Ltu-° Jl cd-uajj LijU.1 (^j-a 
(j-il" ou il iijjij 4ja_ua (jj" ^ jj| i—i '"I i_>$-<Iil 43 in i <_j_\^JI si (j"'il Jju < N ^ N ^ jxLc j-iLa 
iLa^La ^jjSi 4jjjaJlll SjfLs Cxi\^. .JpLk^ll Jx <_jjUjiJI _>$-<iil ^ Sa^.lj J^La. (jja 
I 0 1 i i-i l^a (JjjLiS jiJ i^LiJ sLa_uJI (jja 4 '1 n n 4 a t-1'1 n (j j^j a-ilJ 4 n 1 1 t-ill j-ual^gll 
(j-o i_j^>iLlLj ^ jj 1 11 S^-A ^yr\ 1 in 4_xiaLtu gj nn Mil l (j^^j O"*-^ .4_*JaLto (j nn Mil l (j^^j O^^- 
IjL^uo Sj ii^ll ^ i" 1 in jjjjc .(jnn mil 4-ujLa. JLa-a jlllin iLlluaj jim mil 

Jli\ c^KJhl\ <> JUJI .VY J1AJI 

Caj^s- 1 '. "' 1 1 d! ,iJ^ ; ^ ^a J I 4_i^j J [J^g a ) (j I J LulL I (3 4_j Luj £jja 1 1 n mi 1 1 la m 
iSjLsdJ I a 18 to 6 J laj jl_>il ^jIjJI .(jno Mill i_Sj) ill's J'iLi. -1 in^l iliac 

Lfll^ajl I ^> "1 1 

<_Sj) Hi's II i aalj^ J'iLi. vZu_%^.l (_jJ-ll ' 'jLaJlJI (^-a Lfii^C. cjjLa. Jl -2 .j-v*. II ajji 
(^j^J .4jU.L (^jj ji ti < II jj I a *>! iSj (j j^jIjJI Ia^J v^jLtuLiij ■-■-^ j-~ i^m mil 

ill^jj jjllll (j^^jLiij, . j0 < lujJjJI (^L^ iN'^'Wj ^'\A < \ y-oLc SJLaJI J"\Li. 
, ,j< ,„ .1" II Ijjj, ^j-^. '.II «, i^il ^J, i2jj| ijJLc vijLuLiS sl_>^-| (j-o i'-'jjj'^l c-LAslII 

ixsj dii jJj lOijJI JI_jJ= 4j 4jjj-o j:k>=-iJI Cul^ jii ((jisjNLl (^^asJI ^J'iLiJI J^ai 
LfiijjS iSj (_5J^- P J "^11 si la 'il vijjj^. J^Lj j3j .^nn i"i i_Sj in^ j I t-i"'i*^! i^Li. 

iiL^. (Jjjuoj (_jAJI jx j 'i 1 1 Jx j^jj (jl 4 1 ii-ij*^!I v^LtuLiiLl! Jx (jl^ Lajjjj .'/* ,V 

pLl^jl J in j gj^&^-jl 1 n>i (j^-oj <Lij^-Lfia C^^^ *3 4_ujLaJI ^^j^j i—i ta. t^ nA oj l 

■ (jnn Mill £>UJjI Jx. ^« LiSijjS iajl^J SjlSI^oJI ji^j^lll i^JlJ ^jl^. sjjAll 

O mjJi .«4jjjLaJI itoJCll jiLajjSi'bLl S^lJLa S_jjS>L1=> Jl s^jisJI sLlajl Ljji.L 

(jjij (jl I (j Vs n-i — 4j_%^J.I JjiLuJI jjs*i!l ^2lj (jj — I iX il S__%^-ll Jj iLa>»l^.j (jnis mil 
4jlS|^JI SjjjljJI 4j<J=iLuiJI jil__%^!l ^ ^Sll sjjAII bjJulj u \ -\ "\ 1 ^. 1 lijjjLaJJ IjJj^o 



4 il l 




" ■ 1 j ^ ^ (3 6 Jj) ^-a C 'Q i^ll ^ ^ mil 6 Jj J oi il l^o 4 0^ IjJ 1 £> -aa * II y ^a>^!l 

(j-o a.jl_Hjl s^a i Q II (jl jl iA tnAi i aMjlt a '« 1 1 L- a "j^ l^JI (jl ^ I QJ I .((j^j^jJI 4jjja 

Ia^jj <4_dl 4_i^^JI Jai. jljlLal ( J_C ft d U luI^j 4 ' 1 1 ^j^^jl! ■ a fr » lj 1 1 a *« I 1 Ij A 

jjj ' aMjll a a ill f jj-i gl la-jl Cm ••■ ta ■ ;4_ujJjJI J-ac 4 I -^1 j"i 1 1 Sj-^JJ 6j-& CiLaC 

■ a*. I.,,, a iJaxiAJlj 4 tuc'i U A, II J_c ^j- \j II 4 II Sj^J-lj > j .All j 1 ■ — a (jL^ 

LiLsj=J Lfl-U£ J) I 1^ > j (4_LLa. Uhla rt *j --- II a lalj o j-^-j ^J-C jj-u^ll (j-a a,jL5JI » j) 'All 

iSjj^I Joi. ^ -1° i—sl^^^-i^l ■ • ■ — -° .JUL! i °°jll ^jjsi Ijji (^iJ .(^jlliulil 35l-> 

I j j; i^jj 4_&j oi n I j j ' iSS 1 ^ S Lc tLjjjj^ ^ a la * ) o. 4_tuJ_x_Ll 4 n > n 1 1 6 -j a 1 1 ^jjj£Jjj 

.A^aJ jl a II I *'* °j Jlj iS-s^aiLl! 2 ii.M II 3 mjc jIU. Ijjj, f. j . A 1 1 j i SjJJllLa 

I ajjc , 8 -..\-^* ^jlll ,iLi3jJI 4 i nidaJI dllft iiillj Jl isLual Lfljjc JLla SjLLI J_c ^jjjj La 



dAAjJI ^ 'ill (^1 (3c- Y • • I ^Lc (j ^jAi i^" v^Llac o a mi*C ijJal^aJI (j .Sj^J.1 

<j-a t-J?\a^ J^ol lj-& (jl^$ mi l ^a»a» jji i Qi^'l^g S^j-a 4ur\->t -i» £-1-1-1 

.ifljjJaJ! Ssigj . tmi^j 4j im mil ic^a^J.1 g_)La. Sj^a^all <_i£lj5Lll 
(j ^'i-s'ti (^1 g-ji^ill (jLi (^j-o (2jL Jin <j-oj -ij-o Ltij dA>" (j' j^jJLi J- 1 -^ 
(j-il" iu il I (j ilf (_yjj (_jJ-ll <^ilj (jt LaLaj 4 a 1" a (jjixul IjjSi ^L^ ^Ij i<Li_ijLa. JLa-a 

cjjAJI (2jL ^Aa" (_jj-ll < pj i ri 1 1 4 1 a 1 m^. II 4_ijtVill <Gj^_s (jj,^-" J-i-s .b^ijj 
ti Qjjl^ll i^ilj Jia (3^3 .P^a-iAJI <Lc j^t±i jjiujj (^jjJI 4jLlSjJI CjLa_i_tu^JI (j- 0 jl-" 1 fluLlj 

I u 

(^jJlj ((jjlXmlil SjjJaj 4-i I ujj (_jjJI jbatl i «Jljj IjjSi tjl^^^j'^l jba n (jl *}M 

(j-ijjj i I ^ Q n r. 1 ^^-11 4_ua_i_tu^J I d < j Uv < 11 ^Jj t, . '"^^ I J A ^jhi I I * ) a ) 4_La J3 fl ^ Jl 
.pLiAflJI j-LC c- j i t-i 1 1 L^j JaVi 1 (_jjJI 4 ia 1*S II . 4 inj (j 4_i^all SjjJilll j_a (J^sjLsijj v^jl^ 

^'i^'itl «A lAall 

^1 (jLji — i ) JaJj '"'I aj '"^ II (j-° jl-" 4_iLLaj frj i^JI (j-jl"i mi'i il ^lj La 

LiSijjJa ^jlll ijjLjjilJI Sjji^II Lai liijjLaJI S^aS Jjl-flJ — CjLj ma II (^-a ji.1 ^^jj 

"? j2l^JI (jisjl J^. OJiJ La f^ij jLiIi.1 (jisj-ij 
4_K idiaj I a J '■ a £j\ (j .4_<iiLi_Jlj iSjJaJ.1 Jal a oil 4j_^aJj Jl J^aJilxu 

4j_i I i"i a S^B-i La^_ijj^j (jl Lgjjg ^ XJ ) 4_ujL^JI (jl Ll_ilj t^^^k.^11 d a ^ a 0 

:&jliLa ^jL-ojj ljj& jL^I AS j .LaLu I ^ j do .j U II < ^j^oj^l j-zsJi (jLc-jl m "i"i I a ^ I * a J 
''II ■■■ i i I ^j'' a ^ 4j - idaJ (^1 uaj (^AJI Sj Mill jlja n SjjjLaJI ^JljJij ■ ''^ 

J^. KImij j^I La^La LiLul iijjLaJI S^aS OJjJ I3U <JLa. (^1 J^.j ^' L ^ £ - d^aimJI ^Ljj^l 

? j)^,'ill liiSi 

J^a^ jjJj 4_i^_>il (j| .4jj^_jj3 (^a pi it-iall JjIj g_^>_i C^^- <Z>A^ \ 4j_iX. jja^l 

g-^i ^S^J -Kj^ 1 ^La- j Lgjl ^1 iSLikx! L$jl£ > a^a (jjii d>^. (j^sj^l 

jlj-a (jJiij (j i(_y£5j*i!l J^a^. JJ-iJ I ^ >l ^J^-S pl i<~ia II (j Lijl^a^. Jl ja t-i ij I (j '1 n l\ iA» II 



d t i in i \ 1 



d_jlxJ! (j (jisjS!! ijc SjjLuaJ! iijjUJ! o»n"i Jjj^-oj -^j-^ o^J^ Jj^- *4^jJ<' 

S_j2 ,*j Ls ^Sjjlij icj^uj ^ <a" m n Jaa. (j <jj j -."II (__pa *^J-lS .LaLaj |j4 a I" n ij-u^ ma I 4_uiflj 
(_jLi icjjla. ^ aia. -l_aa.J ^.A^ 4 I iAh 11 b.Ag-1 (_jjLlAjjl 4_il -." ml 

ii-lli icj^uj 4^_>a_ll jl (jj^ in (j cLSjJI ((ill null) 4_1^9a. A— 

(jj^-i (_y£*j$\ cj£_ja^ 4_ijlaJI ^1 miV^II cj_>2 4j] (^Llmj-il ^ _/Lsl Lajlj 'f> ^5" m n (j 
jjJj al ni-_>^Ll ^yJuaJaJI jLtui! J ■» ->" 4jLijia_i '< n ^J^- 3 .L&J im 4 ma'< »l_AaJI 

^jSjj ci i^i a II JjIj 4 ii"u (_ja1I jljll (_jl :6J-ua_>j (_JjJI jLtull dllj (jj^-i f> m II J s _»a. 

(j .vZjIjLixo JjL-tuJ JflLa t-i in Cilj iljjlj 4 1 1 ~* (j Lijl^a i_&S_^!.l j J i <l" (j^-aj 

4 II J^^a. IjjJj (jl 4_>Lill & I" -> n (jdjl \ nil (j^-0J CjLaL-JI 
(_| mil ^Llc^ji Jjs (j-GjL-uJI ^yl <iiljj iij-uSfiLudl 4_iLx_U J-ii3 4 i Jli (_J_a-tu 2 -«.l -«, II 
6j) m ft 4_lL=>JI ^ la "■ .i_sl^jia^!l 4 ila II ^ la m (_gJJ "' a Jj-o i u-mj i ^ J a ll I jl m U 

LAjI ta" in n Jai. (j _/l_tuJI Jj^aljj (_jl Sjl 1-uJJ 11 LtJajl)) Jjlj i^n-\ t l n jl 
a^jj «4_ia.jjJI» (_jl .1 (j'^^a. iL-Jjl 4 (j -^^j-a S_j3 Jl <a-La_i Sjl < mil Jjlj jiJ 

''II Ijji J^. I l J I I 4_daJI gJajjj 

— d 1 1 '\ I ^ 1 1 S_j3 — S_»ii 4jl ni^Ll 2 -s.1 -«, % I j ni I Llil ^jt> (_jjl (j >13 iiu-)l 4J^jSj La 

taAjjall ia.La_i S_j3 dLlA C) mjj .(jisj'^l J^ja. Laj5>jlj-a (j ii^^lj pLAiJI OjIj pLSj'i! 
J£ »■*' iiillj (_j-a "^Jj .4j|j jl Mill J-C iflJlaJ.1 JjS-11 v2ilj jiLua.^1 ^ a ju Q-^a l JjSjJI 
vZjIjj Lgjl ^jJ j^l m->.*^!l «J^» 4 » '"" (_JjJI 0 » ■ ■ Ull jLuJ.1 4_i^__>ilj cl , An II Jj|j j^jjj 
2_ujlaJ| (^^jS Sjis JjsI^JL (jjl* ou tl (j^al nil Ij-ij iL^jlj ic^^uJLj 4j|j j-A>^l 

. ((^yja-jil int ll» 0 a jji LaLu J 0 a-i 

jJaJL ^ .ikLudl (j 4Ul£ j^l ^l^ 

pLAslII (j ^'s a"ll ljjlc.1 Lljlj 4luala- iJ^-uJI j-aS!L (jxuJ 1^'iVill pLAslII Sj^SLj 

SLtla-la jiJjJI (jji-i i— Li^ .«jiJ-»Jlll J Lijl__ys 4 a 
4_£Lua_9J pLAaiJ jjajj Jj .jiJj(Jl^ (_>mJ cLAaJI ^1 ^jjSi (ji_ijLjjiLll jjaj (j ul_^aJI 
.J^iaJI (^a 4jL«I1 



.'ij^** 2 . j 1 1 jj3Li»J! ^j-oja. (^1 j ta .U.« II jl ^ j'.Nll oUjj^ ~ lc I Sv^l I '.j I 1 

pi JjjLuJI (j jl^ Lui J,iojj Ljjl Jl I » ~».lj ljji> (jin I .(jAjlj Lfrjjmj * "*■» 

iJJ-ojj i 3-& 4 mi'l , II jjl ^jfc <d " . " ^ II Luilj — I_j_jL~>. LaJC jl — lj\cLcu 

4_lxuLujI CiL&A.ma 1 laj£ 0 pLiAaJI (jl (j^JJ (JUjLij-lilJI (jl . Q j (^Jl p-Lij_Lfl 4_tuljjJ 
j\jIj Jj-ojjj .CjIj^jIjJI J^-l lj-£> -j^-2 ^-Sj (J-° A5?vJ^' til J(i ^ (i * ' ««4-ULilj^Lsl» 
la ■" J ° I — *£Lo — (jjj^-l}!' I (J I I ^Jli\ 2 . )j fl< II d".^ ,7,11 ^| ,j ji.T 

&jjS> £-SJ (j i ■»■■■*» Lo ^jjSij <LgJ j if-i^j-ll ^IjiJI Lgj-a i LlLLi ^jjJI 4 < i^l JLs^il 

4 i i^l Jii^ll a I ma II 




(jjuJj (La (J" 0 ) ^jLa fil ,J%fll| ^jl J^l U\ ^ ^^ya — J^lisjJ.1 ljj& (j»a fljjl * 

t\\ ~\ 4-1 j ai\ 1 1 i*i i t^jjG ASj SjLU 6,iiS> jj ii-i'i (jl JJ^I <S 1 1 (j^l (jj^_uj) LaJX. 



-\<\ 



4 il l 



uilj (j Loj ttl iAfl II (^j-a <d n U*. 1 1 » jjsj ^-^5-" l$\ J-C- jl tplla ijl Ij-i5> 

jU.1 j . J\ 1 1 ^1 Li — ^L!Lo — t j) .All ^-1 ia il 4-i_>aj 4-iLs Ltd I LjjJuSLlo (j uaJI 
^jjJI i ' ' Ja II mQ "ill ljjS> Jjil d i i.M -«, II 5^5 J* a \ I ftg a 1 ■ • La '■ ■ •■■ jun mil jl^a_i 
e-^Ju 4 1^ q « jjl /jfL^u *\-Y lu 1 1 (3 (^^^^ I- 0 (jl ^ Ja*Bl} t^yla * 1 1 ■Afl II J"'^" 

.V-Y J< ,7<ll j (jisjjjILj 4j.il _>a.T 




^Liill '.^'.11 pLAslII Sjiij iL^Iilj ja. (j Sjjj^a. '-II f-l i oi II Sjii ■ 'I 

Jj^J .4-ij"wiin ^ jLslj}!I ^yjljlll c-LiAflJI (jj^J-i -i2 .1 ii 111 is^JLa jLau^l 

S^MjJI laia q )) Q ai II ^ALi^JI j\ J 3U II (J*bLa. (j- 0 C S^jjlj ^\ la-la^g i Ja J * -I l^a* ^ la tu 



C = 2.TTY 



ioUJI 4u„ull 

^^jxlm J ijL*jS!! ^jjUjJI fLAiiJ 3 ->r» iaS .SjjU! jJaS t_Luaj r 

U mil <ui jaJjj i-L^u 4il^j as LijfLl .<La.jj NA* (_5jLuj .It ft o 1 1 iili-UI LjljjJI 
^ <A-Y j J.^i. jUftl ^L&l ^U^AJI ^ji; SjL*^ .Sjlll J£-<i 

(jxuJj) P JLaJuJI i_iUSll jjc l(j~> ta-oi j^j-o jJLi pljlxu^l lai. I K mm ^jlll SjSljJI (jl 
.gr La mil Ijjfc J-C. .( jL«jS!I ^LiiJI gJa-mJL jJjlWI J-C. (jjj-i^a LuSl iSj^-ll j£^a 
^ Ul U ^ Jaj * (_£jJI (J^ Mill (_£() a tSj uJ I Laa II (joJaAj (j-tj J^)-La _^asl 

4_>LLa_i Sj^JJ 4 w i i *i I Li «4_n iO *i miLI U ^ 11 - 0-^3 S^tjoJaAj J-a 4_ll 

SjjIjJL (j^sUJI r jUslI , axoj PA Ua. II , -l\.j .< y.lj 'I ,j"lj°l L-jl-^ 
.(S jUI j^^a (> jU.1 R _>kll! ,_9 „Vi jLjJSII ^LkiJI ^ .Umi II Ji.b ijMji^l 

^jj *-!l ^tt La j Ua II i a ■ ^ *« LojbU tSj^-ll (J^a^a- Sjj-a-a 4_Lal^ S^jlj (Jj-aj frl^J " |S ^I Laa> (j| 
fcigj ij_uaLjJI iSNLxJI <jj£j ^tUmiII !3j5> Jla J^. ijaj (^-aj iSj£-ll 4-Lal£ Sjjlj 

:Jj La£ I (j m ■» SjjIjJI 

C = 4r 

.Jjj la Y ^ya J3l (jji-i SjjIjJI Laoa n (jl (_£_>j lj^ & j 

PAB dJSils .lLI olifiil Jj .Sy^MI j&j ^1 U^j, jMjJI o mu.I 

ol^l iiajLs Lljj li'iLDi iila.ljl ftUjjj (IxtaLSXa 4-ajfl" Mia JajU-^ 35n£ <j* ejjtjj 

.jLL*il£ ia.jj NA* (JjjjJj YV* Lj£.jji^a 

. jL»jS!I (jjLi^JI ^Vul f\ i^all ^1 ^jjl J^.1 j ^^jj "i!^ yt> La S jill ^Ja-oi (jl 

^j^ua^a (jl Oaj lllij -jl^ j- 2 - Ltjj ^~Y J 's Mil l 

. Jjj Ja Y (j-a j^l SjjIjJI La La i4ja.jj N A * jjc JILi pJiLall 
Lg^aLa-avl CijI^ i(ji_tu^flj.l ^ a La oJI (J-C Sjajj^^l nj^jJlilj ijijjjIjJI (jl Laa.'j 
jjljjJI (j LuSiLiljl Li j-^^ Lijl j\j .^j~jui\ j\ S jiil J-^-ll " 7 a II Jl 3 i mm 4^-il mm a 
Ci\ 'j~ '"I I .S_/\-j^ 4ja.jjj <LflJja a g-'Lij J-^ J ' Q a '■ I Li^ >4_ilJLil bj* * i a 1 1 OUjjJ lj 

gjuaj SJLaJI ajjSi (jj t5-ij" mi a (jjij (jl (J| Jj-aJ 4-iia-lJ.I t-i mi^I j^La. SjLiil 5^ X Kill 
cj-i_>5jJI lj-&5 i(_yjj_>lj tj-^ 3^3 4-i j" Mill U mi*^!L <LuaLaJI 4 n n U II 4 aidl^ II 

jLLaUl (jl^ LaK ^ „nn 



Lijl ^jjsj .jIjjS!! (j^LiilJI 0 '<^'<tl pLAiU Sj^^jll i^ljJI s>la> ^ (jj| <Lai»j La 

<bj" miU iiajlS^I 3 miJ'^ II 111 L^ajij ^jjJI guLljJI (jc . 41"-^" guLlj J-C J-uaaJ 



4 il l 




j a 1 o fl Ji^=hj 4_u_a_i LI Ls^jJj Sic ^t^Lilll ij^j £j* xj mj tii^ . 4_s j" f m 1 1 4_ujjl^JI 

(jxijS'ill j j ■ aj ^ .U". ,„•. LiJLj Ijjlj LlijJ jSl ;l^ mi j-a^l jLslj^I ^yjLiil! pLAiJI 3JL* 

sa^LiJI 

Jj5> . \ --Y J£_iJI 

L^jlj U mil dilj J^. ^jjJI 4 nuUfl lis iicljji. jjiUai! jjij jl (j^-aJ 

d ^ fl (_<r^ t^-^ (1^ 4j|^Ja_4ul ^J-a£. (j^-oJ *(JL=*- (g\ (J-*- 3 ' ^ la ml) 4 m ( Ij ^ 

• (j-a CajI^ La^ L^li J laj "■ ^JK /7i*^l <illj (j^jl ■^'•^ 



VY 



ioUJI 4 ,,,„M 1 



^jj <JLa. J-*-s .Sjjji2^!! 2 ,„ \*. j ll , al"4.". f.l , a j II liilj 2 ,„ \\q II v^olj Lo 

^ya ^Ja '"II ilU j Jl jfc-'" g j-j±JI jl Sj^JI g la — J-C i °^ j i (_gjJI v_)U jJI gtla » 
J^Lk. (j- 0 4_laLttuj ^LliLto^!! liilj (J_ua^jJI 6 j j J 5 q ) Q J q ^ la m 4_j| gUJJ mJ 

^1)1 2 .o .< II ^jj, jsjjJij .4 i<\i\ ^ I- Ji-lj jjIjjJIj I Jx oLuLill (jAa i tl_>=»-l 

i*-*-^ j-o ij I '< ina'il ^-^3 d U > (_>u-i-l ijL*-Ts!l ^j^LaJI cL^flJI <Lujjjji> L^j . a *X" ... 

Lajlj <<J 2 .!< 5 jJii Jx. Jj II JaJ (^ya La J's oi i jLjlj^I ( _ J j'iLjJI fuLiAflJI gjU>- 

.4 m 1 0 'i cl , II J^lj CjLujLlB-11 j^' ' cl^J d U ml^aJ 




f -l II JjIj^ 4_i^^XI (jlj^oJ (J- 0 ^ P^^tAJl pLLa-jl l ijlaJj (j-a — JjLflJLi i_3 > _jJlj 

<jA$' ^ -Hp cs-^' jlaSiL ufi^jj c-LiiiJI J — <jA$' J^- *4^j^ 

' °lj * (_gjJI (jAjjjJI ~> U .,.11 jljXol J-£ S j-""'' a vZjIjLaJLi 4_i_<I)l ^l__>^."i!l 6.1g-S 5_>jJL Ij 
^1 (^^j^ ^1 ^aJ "■ q ^ la "■ J-C Sj_a^a-a CjljLa-iJI 6Jj& (_Li t^ll t**-! (j^-l .4_La^Li cl , II 
jiS±i o - ^- *■ A £ > 9- u ^>^! (1>^ fc^uJaJI J_aLxj_ttj ?)Jj JaJS IjLa ^1 ^^-*J m (J_c 



vr 



p a' 1 ^ L^l j 

(j^U '< ijL«jS!I ^Ijj LiL£-aj o^j^b a' gl"'"' '"I LjjjL2 S-uaUJI 

j^ja_a£ . i n (jL^_aj» (j Jj j a c-LiA^ (j ji*s a" II US') Lij i *i! 4j| Jl jSlI IAjSi 

.o3U ^.1% Jj^jj L$K jib: SS^iJI iuliil jjUJ.1 Jl isLil <>jJI 

ji-tu*i!lj .^yl^ ill (jl^-o jll j-lc «4_uLjji=i v^ljLtujsn j-^j ^1 in-y^ll jl LS_iLuj I Vv.^" 

^ojjJ^jLaJI t~i-~> llj ■ «4 i ni i Jj II Jaj t-i-> II)) v^ljLuJ.1 6JjS> J)l t-i \ (_jjJI J-*-flJI 

£-iAa_> ^ (_jjJI ^ ma II J iniij ijaJI JajS mil ilLa. (j |\ mi^. II 4li"n (_jj-ll jLtuil ^aiSi 
icjjui^ II ol_/\jLiJl) 4 i nil Ul '1 ii Uj aLujfl's II v^l_/\jLlJI JiLa iSj^jAa. jA-C. 

i3_oL*JI 2 '.II ,j SjLuuj .((jKxijJI »Lla j| J'iLa. jl ■ — II (j J*alL 

4jj-mlll (j j\ Sjllall ijjjls^l aLojigJI (j ^ja" Mill Jaa-ll Ja-a ( _^J_a ; iaJI laaJI Jaj 
£-p-J l*lg-> ^J^-S i(jnn mil cjj2 jx j ~> 'i 1 1 .Aa.1 (j-a jxjLflJI frj i^ill ^ *<->*< < jLa. ilj-ij i4_uaLa_ll 

I * « i j.-^ I U> 

^JljJl-i '-lL*->^l CJ j'^ill i.la^l fLAill (j 'j'^ II UA. II Sj-Aa-U <Ln mJl La 

— uj ij'^ II I^jkJLi t( jl^_ajJI (3 ^-a' ^ " U o \ j-o j| mi a j-^i_sl 4j)Li — ul tSJI A l£j luJ I Ift^ II 
i_Sj_*_ij .^-o^*i!l ((^a iS^> II (j-ajll)) La^J jLi jLa mi" 1 ju jLuJ.1 <iilj <Gl_i i_SjJ<j 

^u* Ua'.ll <G^_>^. jLI^ a ma U d I ua a icLtu mJ I j-ajll 4jLi II jjajll 

&jjS> jLuala.Li) jusljlJI ^ I ua-a a Jl j taj II JjLslIxu N N-Y J's mi 1 1 (j .Jl^tuJI j-Li^j-a 
JjIj SjjLsLa jjjsj 0 d U a \ 1 1 .aliSljll J^aS m a jj laj a j-a i ° °j 1 1 jvjj J's <7ill IjjSij (iSjil 

|i-ajjjj l^Ltu aLiSljil Jj^i mi a JI=u <Glj jSlI (j .Q 4 Ua'ill (jLuajj ij^aj^l Jl J^jljj 

el i^all jjI jj 4j3I jII J/wnn f LSlJI j JjU; <ul JjiAJLi UIjjI .OQ ^LaJI U-^ II 

S j I 1 1 1 cl H jjlj oL^Lto j-a jj^I Lj-aj Cjia lu 4_LflljJ,l J^oj lu a oicLtu jj^" mi 
J-C i^ijmi \jut>j I I fLiAiJI OjIj (>aj (>3 j^I ^iii^ I I <laj j j'sj mi ^ja-I 

jGJallll jl_i pLAaJI OjIj ajiiu j\_tu (_jjJI (^ylLxJI JaaJI j£. jiilll jAiji .j^ajJI 
SpIjUI jj's" mi — Nlla S ikilll jyu, j&j ll^l ijr^'r?^-^' jLuil jlj£. J^. — Qj O 
jj'sjMij .iiSljII Jj^i mi a icLu Lgla mi" ^jlll SpIjUI j-a J3l Ujlj cQcLu I ^ La ou ^ylll 
Jj^i mi a-i j^sLLJI (j-ajll (J^l ^8'°^ <J-°3^ f ' LlLLc Llaa. jjj j3 pi it-iall JjIj 



Vi 




(>ajJ! <illaj d-U^j &jaj iiSl _>ll Jjwnt ^LjiJI La I I (jLmJ jj-oll J-<&l La .<j3I >U 
(^^Jl^j^a jLSal J^-lj <TiS 3JI iixk JJ=> (j-a ^jjSi 4jl ^jjSi 4-iL=>.^!l S — " '"^ II 

■ Q^a 0 ^Jhla II (j-LJ — 11 ) l^O-la H JajkJI 4jI iajfl mi jl m n 

IjjSl (jl La Sjj) 1^ < i'llll iinj ((^ a <Q -> II (^yajJIll ^ n <n n £Jj *i! 1 <j-tu Lit Li 

^ya La Ll& jj^I !La ta (jJ*-»-l 4j-aj*i!l (j-a (jla. la l^JI * fl II (j»a^JI 

isLull oljJ-lflJ J£ (jl :ilaj^!!j Jljia^l (jc 2 . . ,,,".11 jl^i^l juAflj ,j CiC Laolc Jj3 
4 ) fcg 1 a 4 i'\ oj 6 y\-3 ^ I 4_s I nit Jj^ ~^v^ ^j-o La^ : 4_i_i_a_i J 1^ 1^ jj) ^ > d U > >j a jj 1^ 
(^iQXl)) (j-a^JI ^al 4-fll full 4j ) q luj (j^-a_i LL Jl^^a *^_a i J 1 r\ I Ij ^1 BJ a & L5j "■ Q^a. 

,j d . ,„ . \j II U j U 4. 1 1 Sjii Lla^S Liil 4jl ^jSi ij^jJI J)^"' — " (_5_>i-l SJaflj 

Cj^II a II (J-£ ~~ tJ^Lij ^Lc j)^ (J-C ) lajj L^-jLi t4_ujLiJI CjI ^tGLjJ LlLuLsLLa J^l \ m 



Vo 



(j (^Sjfl^ II (3-ojJll) f.jVi uu Lul j-aS!l (_jiuJ .iujUJI J-£ J-ajJuj "i! j^l 

Joj t-i 1 1 (jLi i4_i_i jLJI <_jLic ( _5^ LS -CS^^I 3JLa. (j (((joJaAj (jvj iiLujbo ^aslnj <4_1L^. 
L^jjS_i LAjI ^ mjj Ljjl j o"i i (^£15^1 ^ a iS a II (j^jJI L$J (jL> p »i" ls jJI 1 "' *4j ^ 

j_oj pLAslIIj j i i_sj£ si irSall J-c. J-oj SjLU (jl ^jjsi <LaL*J! 4_iixulll (jjjLtuI (j| 

I (j ilf (^jjj £ j^u-a 4 i ilia. 4 fl ii-i_aj 4-iJI jjili J_*_i pLAiJLs .d__>^Jij i \f\ SjLU J-C 
. 4 n I i jjj 4 mfl'l gl ii^flll jLio (Jj ipjij^jjl — p j i o I lj ^1 miV^IIj SjLU — (j^aJiLall 

p\ lAill Sjii IflU a v^iU. as <LujUJ| ^^aS Sjii (jlj iljjji JfLj <jjjL 4jl JUJi as 

jl~-> ' (_s^ll 4-ii-i^_ll (jLiu ^jClL-ui J i trSfl" (jA-s n lift (JjjjJI (jil • ( _ > '<^ ill (jL^-ajJI jl 
3^ ^h?- 1 ^' 6^ LH9fj d-uu>lll f_>il ^it-TiuM ^1 'jj^aJSl! ^jj (jl f_>il L$j 

?idJ3 (j j 4jl 

^j_a <LiLsJJ ^j^La ^ jj wna ^_u=>- ^jj^aJ-i ^ ' j ^ ' * la * ) <4_L<a^a-iJI ' a a tj 1 1 1 ucl (3 

£jj _/l_ll (j^ajLS ~ I i-^" ...I ^jl^ll (j^a t 4 if.l \ 1^ 11 jLa£*^l Ciljlj-a i^l ma. ^L^a .4-3 jjl 

LgJjLij (j l_/\j$ (J$-"*l 4jjJij t 4 i i^LijJI 4_i^.LjJI (j-aS .4_ujl II ^giK 1 1I 
4_i_oLaJI (_£_a2 ^ 1. \ — » II (j (j^ajjLjjiJI j-n" ni 1 111 b-A^-j i_i > mil lagJj i4jaL«JI 4 1 1 , m 'i 1 1 
CjI^JJJ ^aHj 4-aL*JI 4 1 1 mi 1 I I (jl (j^^jjj ^-A tiiilj "lPv^-" (Jv^^ (j^ah^" in 1 ni^g 
J-vJ Sj-liLa «4Jlu3jii Jjlj (jj,^-" (j^^ <j' f^J^ .pLlj- 1 ^ 1 -^ p (j 9 1 (_5^jl J U 1" Lgjlj 
it j^u (j£. I J3"i!l vljLc juillj 2 n . ■» , All 4_ujLa_ll J a ' QJJ ^^jj I dJj p'^l's mil 1 ■If' I 

a SjsLslJI 2 . . ,„".ll ,-. ,„ .1 . a |Li -■ ■ La£. S^j^ Ijliil ^jjLi ~i 4jli — c^ajjaJl 
^jl I ■ a 1 I o^^- t fl ILi I jfe (j^a LljL_=fc I ■ mJ lAj^o ( 4 ■ ■ i \ a 1 1 I ■"■ a I /g ■■ Jj A m fl \ 
cjjAJI ^1 (_y£5l_/Lsl liiljj — (jnn mil tJ_>2 'ill Pj-Li pi 'i^. 'iLi CjLiaj (jj,^-" ijjjij 

jljiaj ^1 i'i"a 4laL«JI 4 1 1 rn'ill Lai i^JaLk. jljiaj vZjLijj Lgjl Jjj — CiLn \ m-.. (jjj i_il^a 

■ ^ i^. inll pLl^j^l 

ijjLUc cj^j^ (j a ■ ojj ^ N *\ N 0 ^Lc (j cLaLxJI ^ ■■ — *'ll _^l ^ j jl ■"■■^ I (_5__>^-l 
.L&j^a-ua (^^1 (3 4 1 mn mil 4jj J LaJJ Ll^^jlI Lijj^l (jnn mil ^1 1 '^Ij^ 11 v-J^I 

(_yjJl 4 ll S 'l 1 1 ^jjlxuj .(l) \ Y-Y (J's mil g-'A^ t(_gjl ii~M ill jljll (_jj^__j-a Jji.1 (jnn mil 

jjA^JIii ji-tuLi (j no nil ! (J| (jj^J La i_j_>3l L$ji i_j^aill (jj^J 




• ^jAj.A^ II jjLiij (jl ' ticLaJI 3 ill ^ 'j tajJI J^ij 



j-^"^^ II (JJaj * t (j^3^ IjjLj jI«a!I M aJj 1 (J-la_i (ji jr^-fl-Ll (j-o t ( jJ_^_iJ I *\ * I *v * ^ 

au * JjUajJ ^gajuQuoJl j-^"^^ 11 (jl LijjJua (jl^ (^Jfll^JI (3 .4_»_ua^»cs (3 ^g^o-^ul 

<jjljj Ij-fc Jx. Jj^l .((uj)NY-Y J^jIiJI) (jn n mil J^5^- uj^j^JI LfcjjJj SjjJ J£ £-a 
^jj| uJa II (jjjLtol ,J_C. 1 1 £s J-4> lJlLc.1 ^_taiG jjfl mil (j-a <j^9 * II 

<j! \AiO ^Ix. Jxo ^^.jl t( ^Jj j-oj .4 \ mil <£.j-ojaJ.I (J ^^^^1 uj^Ij^-11 1 lujLqJ 



VV 



4j£ .(jji-ll ij <Lju$3 iijQ IX jIjJLoj jJajlM Jj-xl! (jc i qI"~>j <jl^ 4-j_)1ojJI Jj-»-o 

.4J _^ in a" -l^^J IjJaj JjlSJI (j^9 '^A^^S- 0 (j^ 4j£J iiiLli *i! Ji'i'^ jljJLa 

jjsj .<Ljl.uJI £siai Jlo <LaLxJI SjwimII Culkj j| i4j j^ii (jjlj mujI iijJaj (j! *}M 

Jaji (^j-o 4 I Sr. jU=>» &5+" 4 -» in (jja J| S -. j 1 1 cLajL <cLiiu .lie 4j| I S~>.*sl ^js I "1 mi \ 1 1 (jicl 

4 ,7i-|<l <UV£ f U jj 

^■^a J II ^Ai) (J^jljJI ~ a J II <jl^ .^jLIj ^ j ^Liaj PSR 1913 + 16 

) <4^ ^ Mill Lo (j "1 1 *i^ j^>-a (Jv^^ - P 7 *' ci^^" ^-*l-*-JJ 1 ix^X ^>lj-o (3 (SjLg-lil 

iLo^J i_jl_/lSl (yj-il is" n '" 1 NjN J| _>^l Lo-& s ^ i_>_/LSj 

CjI in Lg^j -l- 0 -^! ^ *J >l ^^-^fll wil^ t ,A fcj^AJi ^11 a mi 1 Q.^'i ^La. ^La^l^/Li 

^1 ^l-£ 4-i-tu^5 CjL^jJ £,Y jljJLoj ~ 1 S3 ) (jl^ ( jAj_iA^JI (jl t4-aLxJI 4 1 1 n 1 '1 1 1 

.,_iUl£ (3_>3 (j JjLkc 4^j^ (j jijilll jljJLa JjL»-J J^.lj ^.jj (j jijUll jljJLa (^1 

<Gjis Cijl^ .cJ^ljiJI J^-l (j-o Sjjj-a jljlj CjI <r\ i'ij j'-^J j'-S^?" ^I^"' '"I (j-" 1 

i<la ^^ya-jJIj cJ^jiJI Jl cjL&jJI (j vljLAijJI <G3jJl1xuI (^jJI CiSjJI (JJjLjJL ^^AIj 
v_j^jiJI Lai_i_i 4 lint II v^ijj^ jij •3- lS - ) ij-^ cj^jill jLuijs ^ 

O^^- i<tfljLtu v^LtuLiS f-Laj_5 .(NV-Y J's mi 1 1 jJijl) jnn Mill 1 LLa jj_>il <i<ij 

Laj-U j)"i 1 1 SpljiiJI uj! nl^t. 4jj)(j Mil ^^GlI tg-Lft Mill 4 a " 0 ^i^l J-O (3 I l^^jl 

Jl 4iU jbljl cLA 

4_i CjLijj La Ijjiij tl_^jl_La_il ^ Mill CjLjAaIJ! jjj-o > wn" j| i 4_ij Ijj j^-J-o V° * 

I p. 

e- 5 e- 

olj ^Lu^SlI 

.iujUJI 



VA 




. (_)JJ-Q_dJ 1 iaL^k. CjI \\\\ (_)JJ-Q-1 



2 ■ > ■■•'.II jLlLL^ Cu ^jlll l -jl^'ll i °l"^- " (j llilj i j£jJI Jj--~ ■■■" S_/li.l SJalj 
jljljJI — aSH -2 » i.M II 4 (njf, ■ f- j i J\ 1 1 f.l la i\ la II j-oja.^1 ^Li^J^l) 2_oLs-ll 

2 ■ > ...'>ll a . d^_aLjJ I 2° ,a \\\ J , a"i IL tali 3 **■ » ■» 2-aLaJI 2 . . ,„'.ll j| a"r ,^!Li LlijJLi 
(j^jl^S LgJjLijj (^1 (j^-o-i ult I j ■ a Loj »4 >jjila II v2jI_/\jIjJI «J£» j^uiG 2_oL*-ll 
Luajl j*jllq2 (Jj (< ) "'^^j *jl lac jlj-o j-^ i 2jj|jj ^ i i ...'•It ^nfll *i! t^j (j- 0 ^ 

.(jjjLto^l (j-o L^jljlj-o (_£_^*i!l i '^Ij^ II ^ * f\3 Jjl-la£. pLB_j i ' ) ■■■ 



(j-o gjK nji\ r\ la-jl jim mil L^j i ■«■■■* (_jjJI d £ I j la 1 1 ^-s-uzjl LjJjLa. iV-Y mil 3 
^jfc La t£_iiaJLj tljjfc^ .4j^j-o d a 0 (3 <G_u_uj 1 ^j^" (3 j°" mm SjS^ L&jLgJal (J*iLk. 

^pUill pLAslII s-Lla. '■! (j j\<s a" II aic- 4jl JjS L> j^j t~ "II (j is jiLo ^ ■ ■ iu 

lj £-iLi f l la jl J*s lu J-C I jl (3^-aJ.I (^-a — SjSUI g la jl_^£- J-C — jL*j}!l 

^yjKxi ^ <jL*^!I ^jj'JjJI pLAslILj j^SII Laoic (^Sll .jL«jS!I sLii 

(_ya^l ia^ II jiii 4 Jx. jLalc^l I jjjfc Ijj5> (3-o .«frl la <Liio£. <— iCj" m \ ^ (jLAl 

pI lAflll jLjl&I SjjUjJI o"4j1oUI (jLi idJj £-03 .<Glj jL*JS!l ^nIUI tLAiU 5^,0^11 

Lax ioLc S j£i lla-laj £LaJ I Q aj jL*JS!l ^^1 
ju-o^iJI 4 »„n ^ill tajaJ.1 pi lAill 3 Ja^all eliaj^l jLui — (£x£-ll jJaUlJI 5JU. 
(_jl £-a (_gjl in" ((jnn mil j^X J-") pLAflJI <ilJj j^X. jLt_Ti!l 4_ijLij 4jz-ij^u (_jl uuai — 

J-c (gj'^j ^ '.<iAtn\ (^j j^L cJliJI jjiIJI jy^i Ll& .jLjJSII i^LiS ia^i 

<4 ta < it^jlJI Sjj i^ll 6JjS> (j .(3-i_>i-*i!l (3-iJ-»-iJI J^Li. (3-o (JjLflJL <Li.LLa 1Z1 La j 1 < n 

(JjVw.l ^5 (jbuSl) SjSUIII i^j^l *>oa ikujl^j jbJSII ^NliJI pLAiJI Iv^oj 

ftllLtj Lo ljj& .{(fllaJ^lii iilax t_jl ■» j" in^i 3j-^jirijjJI Sjj-uaJI fcigJ (j^sUJI viJUll J-»jJI 

S jUI jj^j, (> ^LjJI JL^JI plia^^l J <Jl£ \ l-X JiAJI jj .V-Y J1AJI j 
jsLki^l (3-o Lg-l^ jjJj (i_£!j5Ll! j^.1) S^jA-i-uaJI SjSUI J-«^-j fano mil) iLSill 

.a ^fl" mn U>^i» (3 

(3^J .(jnn mil <Lli ' ' — * (_jjJI plia j^ll JJ^I J " a fl3 ' (_J_>j N °-Y J's mil (j 

4-kllll SsjjSi (^ju SiLuJ.1 Jx. ikiu ^1 (j ^ylaJll Jjjs J-ojjlj ?JSl<iiJI <iiJj Jlo ji.L 
(jl-ij SjLlaJ.1 d U a 'i 1 1 jvj Sj^a^ail 4_i jL-JI Sjlll jljio I i a l lj ijnn mil j^j-o cAJJ 

IIjIj Sjlil jljS a JJi-i t(jna mil Jl^ cj^^Ij cj^^I JaLEllI _>JJjj Laj-u ,jnn mil jS!j-a 
J-uaj ^L*. \±& jj c" mj j .pLl^j^l Jj^s -lljj^ |»J (3-°J 

isLuil ^ l ( ( _ >UL ^iJI US) 

j-olxuj .jSlI (jna mil JA.IjJI jLklll (j .'Ij^'ll .j .R 2 Ua\ll (jnn mil iiLi. Jl 

S jLLLil ikLJjl Sj^^jil 3I"<1I jliLa Jij (jSlI (jU ( 0 r.Slnll j j^^il (Jl SiLJ.1 
(3-ij-& ^j- 0 ^?- 0 c5A5 J 'J^Ij^' •pl*»"*y^i (3-° iJjISjJ I (Jl Jj-oj (_jjJI _/\jIjJI ^aAj i3^_>J.lj 

t(jna mil j^j-o (Jl (J^a-ua^aJI .lie 4j| On < ipl la V^ll 3 (J^°*^ til ^j^-A^l^-l! 

tjj^- S^aS (_jl (JjjjLoj *i! (jna mil (3*^! Ij-k'j 'jAj^ - ' -csj^-^l jS fLl^-j*i!l jj^- 1 



A- 




^ (JI1f\ Mill Jj$~^g p ~» 1 jjl pLl^iJI ^.l la ''1 1 flj | j^y^JI d > j U 1 1 J >*t a" V J^S Ml 

( J_C^ 'c£,>^"*^l a ill ( J_C JillLi Jj-iiajj (jnn mil ( J_C i laj i Loj .2_jj^^J,| I ftj Ua\ 

. \0-Y J< mil j l >ji! g-lla jjl I <Uiul c-liaJl gtljj ^^^i Ij-ij iv_>£lj£JI 
La j^j ■ Qj (3 Sj-ii-o .".I U U-^ M frjjfr f"^-> (J"^ ^-Jl CfA^" 1 ^ IjJ^-a (j^A 

^yla '■ I ^jjSij jL*j}!l ( _ ? j'4jJ! pLAslI! "}! 2.1^*11 2 I ".II ^ LiiLi i^Jsl^aJI (j £)da ' 

2 » j 1 1 (j^ajLuaiJI jLalc^l Ijjic lilJj .La <j-a _>^-l JJU iji-lj 

Ljjj^ ^isLsj-a a ma» IjJ^-a *i!L!La Jjl jjj lu ^(jjl I3-& 4 LX3> l (_£jJI La .4 mflj fil ■ ^ 1 1 

S^J^a. ^y* (jl^-a^JI (J-£ ^AS- 1 (jl ^ ' ° ^ iJpLtuJJ^ (jiio mlL^ 
'■■» -II J ""il^JI JJ^*'" (j-ai .(^yi^l' JjL\j (_s^' d & II (JaISJI (JjLflJL i_SjJ(j 
■ 4jl2Ij Ljj*^ liiljj ' f - la " j^-llH Ljjlflj (jun mil J,l <_j_>ja*i!l mil j ' '"' ijun mil 

l_Li_l (3-a Jjl jJjJuj jj j LflJu JjL^ jl£ "jjljiLa (^Li (^jS-l .(^frJiia. II j-a^."i!l ^Lj\j^!l ^AjLj 

^j-a Yj\J± Ijj5 J^JI . . ■ I U* i .Lijj^ jUI'.'l I ~ ...^ II 2JL=>_i Sj^LLJI j »l* o^!jL*_o 

J i^-il jJI jjlila ^ 4jl jl iLa 3^ J,l 2 U . ,„, 2 /.I y\\ 2^ ,"\ll .2 i i^L jjl ^LiLuiJI 

itua ;(1 — 2mG /rc 2 ) 1 ^ 2 JxiLjlxu LkLu aSj 2x.LJI 2^ Jjjl-o jj-u iJjj Jl 

t(jnn mil j-a ^ icLuJI L&Jjljj ^jlll 2il ,,itl <2_ujUJI O-iLi Gj <( jnn mil 2 l"< m 

^jjlIII 2-0^2 u JISj <S r 2_,ii2 CiiL^ I jl <jl Lla> aij .SjL1«J.I c- j^II ic j~ju c j 

I g ^ \ U t(Jiin mil Sj-ULJ mil ^^j^j U - ^- 4-jI 0 * O-i >^ ^^11 C^^^ -1 -^^ 

4_i_tujJLjQ I a djUaLij ' ^ " q "'II (j-a 2_c.LuJ! vijjjlil LiKj » ..Ull JjjiILi j\ 



Ij-lfcj t J^l _^jLlll S_/-J^ I g3Jj^ (J^-* ^jfjJI (J" 0 "ill JiLl*^! AO^jJJ 

^plj-i (j^-^l (jl lJJLj uU j I Q ijli ,J^. 9(jl^-LI IjLa-fl ijj-o^l Q ' Q ^ * 1 

Sjj=k.l^ £^_uaj-o j-ULtuil ^j-q ljj£. ^jl — Jlj-ll J U "■ |J-C — (J-i^Jl .^£.1 * mil fcLaJi^!! 
^Jjj j J-ualjJI j^Jaj-o ( j-o . q-ojO-uA jj J-ualjJI £jO 4_Lu£S LflJ I 4-sLlllII jl jILal ,J_C (_£^k.*}!l ^Jj 
(_£j-ll (J-qLjlIIj .LgJ^Jo J^-^ t^iifl nlJI (j-o *j U ,,.t I (^jj^Jal LKa ; j- ^ a" Lgjl^j jiaLtull 

r cul^ lj| <ul (s^\ .(1 - 2mG/rc 2 ) 112 : '^A-O^l ^LJaj^l 

.^JLJjJa LgJ^Ja *j la mil ^Jjuj 1 ^Sj-ll (^g^l-O^I J* J ^ d AtCi *_) jrLflj tSj-L^ 

.S mil (jiiLa^jl jljjJ (S 7TI 4-a_iS jl tS j^JLua r 4-o_i2 CajI^ Ijl 

tA£ L^-j-S /yajjl /jj^SLs d o U \ ^ J| d ugjjjj | tj_u . J-ual^JI j)-^** d (j " A j) 4_u j LaJ I Jl -» a /^c 



AY 



ioUJI 4u„i"ill 

.JjjuJI J_u3ljJI jj tVi n (jja 4j£j^u oLULj dLufc Jj,.^ \ £(_gi (jl ^'n l .LL2L1J 

t ^o Sj la mi n J£ 4jLtLLQ ^Ua" (J^-L^l ii-Lii isj n^ill ic^jj Jji ^gj^aj lj-4>j 

LLsLijj La jA iso^J <J^ .Jji^IjJI iiLull jljj-al J^. 4xjjiijJ.I jiaLuil 

4-iAijJI dj^Jj ^jJI ^yfcl ■» mil isUjj^l (j Luajl <jKll L-.i <Xs\ Jj licLuJI iLklo (j 
J£ (j JU.I (j£ Jflj iiLujbO gj it-ill ^ t— 1 5 i JjjljJI .iualjJI jjtVm ^ 4j| IjjSi (_yj-*-> • < *->-S 
IjjJ .Ej it-ill 4 it-ii'i »LL=ul Jl (_£.JJJ (j^ J- 0 ^ IjAj -_A-o LgJjia Sj la m n Lg-LS jLLa_i Sjja 

■ (juri (Till (jc I J »"i i n 4 difl'l «jja_l» (jl g Ji^ill (J-C- (jj^-> 
Lnfl i If j\»2j (j-dlll (J-Mnl gill (_£.A^! ^'^ jS> (J^^l ^J'^H itj^u LULiZj JjS) 

<j^jj i4_i_*^jll jj i<i3 II jJal (jc IjjJ^J 4-nl uA\ <'ll" CudaJj S4 i i mill 4-ijiiill 

.A^JJ ^ i4-ujLa_ll 4^."Y*i (£.111 jjla-lil (jl^-ojJI (_5-a-S -(_gjj ia< jLLa| £-a JaL*jj Lu5> 
.C 5jl"i * tl LflXoj£ (j£. 4 fl Ij a o La i q i ~* jj (jl ej i a II 4x. j%aj ^Jlcu La 
AualjJI jjiiia (_ys i_Lsjll I fl ilf jjn a) (_jJ-ll Sjj-uaJI (Jji LLqLojj&I Lj^^-i-i. i(jS!l J| 
AualjJI IjjSi ?(jSiLfljJI J^-o icLuJI (___o cJJjJS jja. IsjILo ilLa. (j jj^alj (jC IjLoi .In ill 
ijjju ia. Jl junk S__^IiLiil 4 Vi 1 1 jJjjj i^J^a-o (_g J J ' 8 (_r* J ?'-> 0 J^i (jj^ -1 
ic ^vuj <4 nii'l JjiaJI LgJ I J ■» ■ 4j jrtj.1 ji^Lcailj ' » u La II L^J JAAJ jr\_uij cGx.LtiL3 

(_jl CijL^ LaJLs 4j| djjj (jl LliSi ja^J.1 (jjs .C Sjlliil it j-aJI ^A, 4"lfll-i'in (j PjjAll 
Cjj-i-ua I a K 4_j|j — d | jj ... ^ (jj^j jL^j ^j^-uJI jl Sj^JI ^ La "■ jJ-C Sji t i^i 4_flJaj»o 

Ij jjoj lj| I '^'1 jL«J^I ^Li jJI (jKxijJI (j 4jLa — c-ljliu^l Jl _>2l v^jLua 2s U'.l I 

(j^-QJ l>AJJ i4_LeaLkJI 4 n n \ \ 11 J£-l jO I ^ I Q « 4_J I ^AJLaj i (( JJ LU Q » (jl^-QjJl (jl I (j"l1j Lll 

4jU II jJaLUI (j-a 4jlSj-o JjjijLa. 4jlSj ^Ilo jim mil Jj^. ^'i^'ill (jKxijJI (j ^'s a" II 
ajjij .4_uaLLjl 4 1 1 mill JC-ljJS J'iLa. (j-o Lgj-a Sa^-lj (JoLnjJI (j^-aj Sj^-i-uaJI 

(jKxijJI (j vija^J LL iioLiJI iiKJI Sjjj^JI ^\ «jj nil jjJsIauj (j-o jA Jjj ill AualjJI 
^ ua ''I I 4jLclxjj dljj| (J-C jjLflJI ' taj II jAj tLjjc ' l » 1 1 Ij (jnn <7ill (j-o cJJjill 
tZs mn's'il jlj iiLtuil jojjj — 4j LULij alj (j-oj^ll JJJJ (_jj-ll jlaill „\ )Ja»j ojC 
J=± Ujj .(1 - 2mG/rc 2 ) 1/2 J^L^il (j£. ijjdaJi iojajJI a-ualjJI jjJala (j-o — 4j 
LgJUi (_5jLujli 4j^jJ Jl 4-iLill S j^JLua v2jjL^ F 4jia2 (jl jJ tbda i m Lac Jc-Luijj (jl dl 

^2 j"j n. (>ajJI (jl Ioa (_ylsu (jj! .jfl^-i Jl Jill! gjlUI JSjj ^ iljLsudJ ^LiJI j^JI 



At 



jLJujjjjLflJu JaJ ill* jj^J! ^yi-JJ LijJc Slji-ua LgJ^ia ^ i^j m 4jjUI jJaLull (jlj 
(jiuiAl! i££ (j^aSlj ig_)UJI (j laii J).'^'.' (j-°L*ll <^ilj iof'^La ^J-a 4j_*jilL>j) 

ixLiS (jLi <( jno mil 4j-milL A o-Y JfLiJI J R ikilll aljj Loji :<_5>i.l SjLaj .Sj^j-a 
13^-lj (jim mil (J^-lj L^I-axa '" Ija i<i cSjLu" J-aL«J.I J» ^" (jl LgjLii (j/j (_s-^' ^ 

jiajj i 4 i <i '< jji-lj Sj^a.^ Jt-i" mi (_jJ-ll 4 n's 1 1 (j-o 4->Lill 4 t-i win 4 < mj (jSl il 4 <- 



.jiLua Jl J-uaj ^jl^. J-oL*ll JS-j (jl JjVwnll (j-a < (jxuaJolJ 4< milb <<jjl .T SjfLlI 
I (j ■» n (j^-oj "La.jJ Jl 4->LiU ikjJLiii-a <jj^-ll (j ^l_>?-l dLigi iLojJ JLaJI <jjajJ IjjSl (jl 
(_yA Lo <(j3! .j^-LtuJI atlj^xuJI cj^SjJI)) ^-^axi^-a Jl LijjiLi IjJij .la_fOuJI lig-i fli^aJI 

S (j j*s jj . q i*s j Splj^xuJI <_j^SjJI 

(jl ^ (j )JjJl (j-aj .(^j^alll ^La-\j*i!l v^LilaC (ja L^lsLla J-n" in' a j i 1 1 (jl < Q Llilj 
Lo J-oajuj ■ I (j '< n J^aja^aJI 4_lS jiuj a^jj I (j <lf ^jjLtio — J m n a ma. (_jl (jLi Lg-jLi — 
4 w i n I L) .4j_i_i jL=* b±Ji> jljJLa aj (j-°J a.aJj I (JSj -U-XJ Jja. J| jjjjc Q.li < m 

^toViwn t aLc (j^_iLa \ * SjJ. CjLAj Jjlj^.'ijl tL) iii a m^ ~ a a II 4 la uiaj a ^ j ~. 1 1 

(J_c , .In It jL^Aj La i i i t4_i^.jLkJI 4j I a * la U . ... ^ «j I Li^Lo£» jtVj^lj j a a J 1 1 

I j if) i ^xj I a lal m (((j^jjl Lo ji » L)j^_ci 4 m 1 0 'i 

^ (j "i V'l m i q i^al t i^l <LijLn"i i (jnn Mill 4 T'i'n (j£. 43Jj^ J-ij^I c^^-ll ^ 7 J ' ' Lal 
4^jaJ iLujUJI SLkj CtaJi d til j\ j'- 1 — .(Li_ajjjjjjj) a tafcl j»*i mn£ jl a ftj^ll 1 4-kJuill 

Sl^ill Ji.lj Jl jJaLuj — SjjJI Sl^jj gjLi. jIIaII (j j^-jj ^jlll — v^LijJ^iJ^I (jl 

(jjj^'i I CjLi^_i^j-JI la.-) * m cJJj J t 1 . Cj Li^g j-ijj 1 1 1 Lj CjL)^_i^j-J1 (J| a ■ ^ * i '"^ tLj mAj 

(j^ 4j^j_tull ^jjt> 4j * « « I I '"'LV '"'Ij*' IjJ^g IjJI (Jl d* a I ,A| , ,"\ j^ajj^a uJI (j-o J_ij\XI 

vijL^jj^illI (ja i_J3 IjjjJ ^ S jjj ljia>j .(jLaJLi^l pLijI ^jUJI Jl SjU.1 jij 

(jLi t(_g^aj,^ II jjsja.*i!l ^L>j\j*i!l JjLvj .lie A j 1 111 Llj^J La^j .((j^jajj^-llll aa '<ll» a-ujU 
i 1 1 1-^ '< jjLaJLi *i! dilj J- 0 ^ '(J"" '"'II 4jj^ N , i jl" r U (j 4" 1"^ (_5jLuij ^jj jjj-ill I aj. '<ll 
* X Y (^jjjj^illl a -> 'Jl ^1 l-i ni J-C SjjjLaJI Sj-i j-LpJ .^IjLo^ali^ S j^SiC ojJaJa 

.(jisjS!! J-C iijjLaJI jOS Cilj-o 
gjjj-olj t,jiin .nil 1 4» 1^ Sjjs Y • SjljjJI (j jLj v2ljL^ ^ \\\ (jl ^aj 

4j| "ill t(jnn mil ^ a 1 1^1 4jJj^ j j I ^yjojjjjj a -> a l^f^il j»*i mil jl ^ a'll (j£. 

iLjlxijLLo jjJaj-uij P^u H 4jl ijLiil SdJj-i iijjUJI (jj^J lifcfll! SslgJ iixullLi 



jJ_aJ I A j I al'Xj jji^ I 3 ^ ^ ji ..-.II 4 i frl Y'l a d a U \ a j§ ' '**-j <Uaflj 

aI Ull ajjji j! "ill .(^jj ji ti < II (j_>S-ll d\ '** •■■ _>^j Us??* &Lixul La£ ej^uujl i JafLlI 

itj oUJl 4_ljiaj Jl Ijl "will jJjLixu Jj^LijL^a 




■ ml ■ ^Bj d ' ' •■■ ' ^AJI pi i^flJI plla ^ajL^ jiaXQ — Y mi 



(jl jj'n I .J^tu^l I |""H (_5.HI C-LlAflJI C-Llajl N"\-Y jijsj J*S Ol 1 1 lAjJ 

4-ujLJI 5_j3 Lai I J K Sjlil I g JjiG iLJLj Jl j^slxuj 'Nl 

1 LfljJI (j Un ... . c-^Ij (__jlj .j^jll (jjj Lujlil I " K SjjLgJ^LlI (_ya S_aILll &jji> j *'■'*' '"° 
I mi 1*1 ^jlll 4-> m'iII ^jji £sjjS> iJiSlI Jx. .j^jll j Sop.j ikiu J| au ,11 Jj^Ji\ 

"_J SjJUJI 4_ifiLij ia II I '." Sj«« (jl ^ jl* II y.A. jj^CJ .iiJUJI 4-i^Lj ia II Lilijji_a Lgj 

i_Sj*j (j^-ls .JjiuJI iaLflj £_a J-aL*jJI L$j£-aj 
"_| (j^Jj ,^JI SjjJaj J£.l_a5J ^ i^l~> i J£ (jLi i(_jjjjJI (jjJ (_gj"l mt I (J-C- <LiLjJJ 

■J » uJaJl Lil ^ ' " Lajj <(jjl d ■ ' "'''II 2 .j 1a.'. IIj II sLijji (j(_i ^» aa j 1 a 1^ Jjlj i_SjJu 
iljLflJI ia_lllll Jifl"i (_£_a-"i JL=JI Ci\aJI (j JjJj LlijJ (jJijJ iloA J-aj .La SLa-LiLa 

.5i.U-vj 4 lia'i Jl mi in (J^ 



AO 



4_l_l_uiiJ 1 



jjlLu iiLui-o ji_^aJI (jj)^ > hi — (jnn mil (3-o (jn's » II J-C-J — ilLaJI bjjSl (j 

jic Ioa (jj'Cj mi j .jfl uaJI Jl *^a-u=j (1 - 2mG/rc 2 ) 1 ' 2 -->h?-*^' Iflj* j-° 6^ 

:5JLlll SJjLlII (jj> <uk J.^V< ^ill k jUall 



k = 2mG/c l (2-7) 

I a la in jL m"j)jjl fl mi jia^ i °,ii-i'i J^a_ij . «jJjjIjjjjjL£L<I) jia^ i <a i «— i "t » j»_uj| k J-C Jjlia-ij 
^ya (_gjjj.l 1 i<~ij)j <j^-°-> .4jj£j| j^jJ 4jaAj II J^sl (.j -0 -"" ^9J^ 

Ln'mj t Jj_ajl i^j ' ^j^Jj d* ^1 .Aq 4_i5[j_a 4-aj ^jl J ' *' :4_l1LL1I d o » j U 11 < 4_sLcu-il 

Ij A I fl"** ^-u (j-° ^ la u LgjL^o J-Ut_JI J_ual^U ^J-jj uiiia II J^fil (j-o 4_i^^ll ^jjJj 

UC .j£_>ll (j-o Li-iJlSl LaK 4_icl t Mill JljJa^l <_yalfljj <j-ajJI fU=u^! JjA^-' .AjLllI 
S^nMin ^^C. JiSl dllai iflJLc Lgjl^j Jj nZiiuajJ Lgjl^J ^-^J^' J- 1 -^ iJ^iJI Jil 

pkn 4 aiflj j^_i ^1 4_ilc i 4_i^_>ll jjLuaJI p j 1 1 1 ^1 ^jjS> IjjSi i_i i mi 

ij_ua!jJ! Jl Jj^jj ^ LuLgji! LlSj pjjAJI Jj*" "U OJ^sJI Jil Aic-j .ilklll <iit 

4_i^_>ll jJ-ij (jJ 4_ilaJ<_ll 4_ij=>.LiJI (^jjs (^j^J .<iJI__^ ^Li (^Ltu 4jL^j f mi-» II jJ-" jiJ <J-°J 
.lie Cii-SjJ LgjL^j i M » ill Jj^al_^ll j^J=tLs (^jjs J-iJJ 4_i^_>ll (jl |»-C._>-S .Jj^ala Cj-S^J <iiJj^ 
ig^JLo La i^. Jl S.£j£ it j-JiJ ifl-kill £sjj5i (^-a v2i2j-a L$jlj <Li£jll ^Li niiJj=JI Jjil 
lj jjl^jJI LqJlSjj J^Li. p j i <-i 1 1 £ya US ij SjjJ^-a 4_i_a^ Q" » ' J-SJ .J_a-tu*i!l i_ifl~ll 

& s* & 

4la ^jijli "i! iJj^sIjJI J| Xs-^J ^JJ^JI fciLl J i ^*--J^ (jl •J.H?^ ''^ iiSukjil <iit 
.LqL<u ^jj i^ll j i - i A 11 Sj-cu ^Ii^ij-i La ULi^aj^a tf^ii 

■ J n ill J_ual^JI j^aiaj-o (j-° J^-°*^^ 4jjfi j i lj La Ijji (jl ij-^ Jj^IjJI LiA i ) 
JjIj jjl-i'ln £ys ?4_i^_^ll Ji-lj J^a^ail iA» II JjIj jj l-i'i n £_ya j^o*i!l ^ 1" mi i 1 1*S <i 
jLkl Ji^lj SjIjjJI (j pLAflJI OjIj (jjij iJj-uj^I i iflfLlI j ii^ jll (^^a^J Lajjj ipLAflJI 
^l 4-fll Mill j\ ^j-ciJ^JI 03 ' Q a « ^_j_i^>£- ^1 ^ * * ' ' la II 4j_uJI j i i'ijj {£33 ' Q Q 

4 laa Ul (j- 0 ^1 ci| s^Aj i^Jfcla II ^fll 9-\ lAflJI JjIj j a * luj fi^a 1 a II 4^ 

^ Uo\ J 1 " ^ 1 4jiL ^1 . 11 Jjlj ^ 1 '1 1 La J^>.^j I o^Aai a £> ^jaq jLlc^ 4_JL^JI 

yum 1 >. i^ II Jjil ,j J^aA.jJI JJU .<J v_j _^-a SjJUJI III iQlj iSj^aC^LlI 

LaJla it-ill Jx. ^JjJajj Ijjij .Jjjjj'i!! i_iS"ill j^j-a cj^^-ua Sjl_jjSl 'iLi ^Lsaj^l (j P^ii 
ligj i~i i n mi IaqJj if-^jjji I (j '1 n i*n i'i 1 "i! plj^_uiJI cj^^SjJLs -_>^»-l (^l 3 ' ^ '" 
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.i_t5*ll j^J-o (j Sjfa-J 4-klj (j I SLa aul j3j 4lj£ j-aj pLAil! JjUj JUJI ^ flTiJ 
^jjJ! JljiaS!! (j^lS" SjJiLla 4lil! 4jJoj ^ jl mi'^I £^$11! I.1& (_;l dj.lj (^1 ja^I! 
(^Li — J I (j^la" ilU. (j — j^Jj LaS-S .4-uaUJI 4jj mill jLxo (j L$J LjjisjJLj 
i(_£__>i.*i!l ^jj5> 1*1 ifila" Ln(j v,\ ma. iZjIjJ ^yl -f-^n (_jl Ij » mi" mi 1 4j_i^_ysj pi int II JjIj 
ijjZ 1 "i J^a-ujl i_iS" (j JajS nil! (_jil .4_i£ J^-JJ CS^-H (j^ll (jna'il <L^.La_i Jjij jiJ jLi 
jV,! j-> ,7n mi Oj-mSlI i_iS"iII 44a. isLojSj sLAslII JjIj US mm LajjjLS iULaj I al"-^ n l^-ol 

jj* lla> <_u_m .4 »U I L SL^uil i_uj-»lJI ill Jx. Lc^is^j 

idJj (^-o (_j_j2l JLa_aj (^IjjIjj Lo^s jiJi <j-°j •'— '5*11 j^,>o Jl <-j_>2I 4_ua»i2 ^1 

till t-l" Ml^il ilicLC Jj^lljJJ 1-=-^^ .l_tfljJl (j£ 'ill3 dAjSlI <4_U,lj JX Jjjj (_gjJI 

j3j >Si,^ i~>j 4 t-ia'i (j mjl j3j 4_i JLaJI ^ o"'i 1 >iiL^lll (jj .Lil ~> mjl &Ljl_=>. jljjj 

vl_La <gJj^ jJjjj jj-ujI i '""-^ JLaJI <j 0 3*''l (^ill » 7 j 1 1 3 1 mllL 
t*'±ti> Jx. .i^lJLo^jliS N • ^j^-j ^-Lu mi k 4_oj3 (^1 (2-7) 3JjL*J.I t(j"o mJI 4_K 
J^il uc iaSLuJI <•-! iia a II jjIj j ma. Jx. Sjj^II iijll (^^jill (jj^J 'j^_>^' a-° is Lull 

(Jaj J^xlau 4-xla^Q (J-C p-l i^iflll JjIj 4 w"il ^a*ill t^^s 1 mi .(J t fl ILi il^^-o i^jAa ll 

!« ( _ s -aajJI J^tuSlI i_iS"ill» 5JL=a- (j J-jis_jJI ^jjS> Ijji (j jiljja.^jij^ jLiio 6jj2 

p j 1 1 Jj^-I ^ a uj (jjilil y ^SjJl 

(^l ^l jfl'nj j| islj^uJI ijyail! ujill iSjjJaJI ci mmI ssjjji (^1 alj 

.«4j^a_ll fljj5_adl cj^jIjJI)) ji-tuLl iijjJlllj iL^j^jis (j flj^jjjj "^^Sj cljl__>aJ.I i_ilfl 

A 1 1 ^>-q I^jAaj S^a-LI j^ja (j-Q iij^HJI jij^ *ill cjjLHj (J*iLk. (j-° cj^Hj-II (j^^T** 
e-lj^_to LoK^I ^j)^*i ^_^a-*i!l CjI^^^^-LI i_ilr.l (jl V 9*^ JJ V 9 .j n<i Mil l S^j-o (j^_i*bLQ V 

j-o lJ• 1 J-' ^ iJ^JI 3^' j-^ . 4i^'i (^l ^jj i(2-7) iljL»J.I J'iLk. 

IjMi'sf. MiLjH ij^iJI (Jil (j Sj^.^11 <JjII S^flJI (^1 ^JljjJlil (3-aj .3Jj£_ll Jjljj 
(^^jio (_gj^. 1 (_5.UI ^i-i-uaJI (_gj-> II J^xu^l i_iS"ll ilLa. (j j^La. 4jLi 4-iicj .4 I'i's II JJj-o 
^jSjj N * 6j»l3 (_LoLsl-oj 1,^1 1 mi"ij)jjI fl mi jJiiS i jin'i jjx iijll S^flJI (JS"i mi 4 nun r7i 4jj^ 



AV 



6 3j5> La ^ iUILi (jil) J^il _^jLj (jjJ Oiia II Jjil jja-i-tu pi ii^ioll JjIj (_jl ^'n < La 
.(ijjSl (^-a JSSlI tliliLuJ.1 J^. L$la£. SjyLlI ij-lll C5>SJI J-aJllxu j| i4l2jja ilg-a 
.<LaLi_iAl! iifiLs ill jLgjj Ladle (jji" 4 in^ 'til plj^uiJI cJ^alUI (j) Ills 

ju^j LgJ — cj^ljill (jLi — ^ j ■■■.'ill (2jI 4 a ia ^5-&_a fcj^di Id^lj IfLuIi <Laj 

(jljli 111 iLtaai^a CSj'jJI f^-jJ' J^J -Lsij^a^s jjJj Ljjl (J\ i(£jlj 

^ kr.l ni«^ ajLa_ajl J'iLi. ^ j 1 1 I (j I^qI (_jj.ll SjLU i_i i mi \ <j-° 11 ' 

(_SjljJI j^i-jJI i^JLc. J-C lliLkj ,_jl jJajlM (_j-a 4j|j J_sjjjS!I i_ia"ill (_jLi ifcjLgll (_jLI 

^1" oujI vi^jLtl jL-aujj jlfl.n JaJ .IjjSt* JK] Ja^-j li*j -f J-" 2 ^' 

uu;a"ill J^-i (O^-'J N^"\V j^Lc j I tVT^I I'ulr. (>-*JJ .LaJLua Jjlj jiJ 

i_iS"JI (_jl ^yJij :<jLiil ^Lala>^U S^La 4 -. i"'i j& J^. Ill i_il-^. jSj .SjljjJI slj^-uiJI 

J.C JajjLuJI a mi-> Ilj .iflllll ialjdlL^ <J^. 4la <_JJ>SJI <_}LLaj>JI jljjJI Jj-ujSlI 

4^j_2sJ1 J^=*-lj I 'j ■ ° j 7* '' I ds_a 4 gj a*i la * "■ J>jj m t^j 1 i i^jjl ^-vIiLi-a 

jujjL i_S_>jlj ^ la j-lc *i!jl laJaLudl p - II _>-aj ijljjJI Jjj^I i JjuU 4 i milL .Sjljdll 
^J) '^3 Sax^j (_jlll (( ^^jl JL^-a)) SLn ml) 4_aJalll 4_»lj-» J-*_i J_zsJI ll&_a .(((j^Ludl da )l» 
"i! 4j| i^jjj ijLiil Lj^jS jljjJI (_)K-ajJI J-a u^a^-i < ^J^jl JLa-a (j .ijaJI Jil Jl 

Jj iLi^Lu pLSjJI 4jSlaj — 4jjLgj"i! 4-*_s!j S_>3 3 .1 .a.*. 2 Al ii^j^ — 

4_i^__jjiil (_jSlall (_j-a (_j^LujJI JaJI ^TjLi. US ° .i_ifl"ll 3"\>° J^?^ (jUj" 1 ^' 4_iic (_jj^_lxu 

,4j^Luj J ^1 Ljj1^j^s_o J il mi* ( _ $ lll ^ 'M . A o II 
JJaLp 4jia£. jLiIi.1 J-C iijjUJI jLiu-a» ijjLii 4^X1 t 

pLiAflJI (j .iSjJI ifljLi ^Lij's Mijj^a. 4jujI ^ ia^il SsjjSi ^^Tij .(^jJCi.^l jLk^ll 
(_jl "ill -ijLgj "i! La Jl LgjljjJ JjLa-a SsLaJil J.C v2j Lij^-ujj ^ru^-l I ajji JaiUsJlu) _>aJI 
4_i_ijLi. 4 1 1 mu (_;jJI pl 'i^all jJjjIij jj j liuli cLlzsJilj i(_^aj*i!l cj^j^ J^? 3 ' jl ' Mill 

4^_)J •,• • \A CjLij^ LuajVaJl Spl__>l (j Lil__^a_jl i_i < mi \ (_jl (_vi^-sll <j-° (J^J^l 

jLk^ll Ji=Lij (jc gjLj . (jLxil ^jLj •A^j cv^J^-' 6-° 'tilJj J^. SjiLc .^Lc 
SjjljI) Jl jJillL 4jjiil Ijji .^Lc J£ N N jjUJjj £>jj3 ^jj^jll 

.gjlllll jLlajul (_| JI^J jjU Mill 6Jj5i 4-iL"^ .Jj-a J-fj iiLujba 

(j^. Mil" Ladle iJL\il J i_i mi .jjjjjI i_iS" (_| US mi" (j 1 ^ Ljjj^jji ^1 iii-^.*^I jaa" 

^ 'i a" Lgjl Ijji ^ .j-i-aja Jijli jl ^ ~>. LgJ *i! iSj-ia^j 4 Ua'i (_| ^1 mi-^.*^I 
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f -S ft ^ 

(_5.UI La .J_a^l cjilll i££ Jl ^jLuaj I (j< \nj, a ma II (jL£ 3Jj£ ^Li iLaLaj J>^jJI (>o 
•CSjL>^ f^>^ (.r* CS->^ 4_ajjij ij_a-tu*i!l i_ifljJI 4_t£l 4-laj fl 1 1 CjLa-taJI (jjs 91 ukjl ^ S i" i 
p aia, II Ifllo^j (jl£ Jli\ .nil Cul£ Jil ilkjO^ a Jii^ iu^JI 4'i^ mil UlJ 

j La J£ ll&j .J^SlI l-iS"iII SJLa^ll 4'i^. mil Jl ijl i^'j 4-laj)a^,a Jk^ ^^-gi .kSLuJI 
A I ■'■^Nl 1 (_£^a^| ^j| ^ "»ll 4_Lfl_i Lai -iu^-ll 4la mllj ^jljJI aJ.jJIj, it&JI .kii i^l 
.1 l ml n I l mi j\ i4ia Is^?" *^jLua flJ (J-°J "— '°"'H (j i— il"»fl "' (_jJ-H 

J^. JjJj (j-a JjS> (j£J <S.£j£ ^J-^? ■» n jJjj IjjSi J£ :^1jLs AS 

iflj^xuJI cj_j1jJI J-C jjjjlJLi J^U"" 4 il-> 4 K m n 4_aj JLa. (__;l J-Jti Splj^tuJI cj^SjJI 
(jja (jL£ P^a-i^i (_jl ^ I" i" Lgjl (J-C Sj'J-C iP^a-ua (_j;l i *i » i" ^ (_j;l i4_ajj<_a slj^jjji Lgjl (_j-&3 
■ ^ 'i ■» n (j-a 4_aJ£_ll 4 I a -. J La J£j 4 iQ-^ cj^IjJI fcig-S ■ I (j *i <~ jn^ * 1 1 (jl (j^-all 
(jil iS_^\IiLva Sjj i o i 4^->JJ C iKwl jjjiLaj (j^-i ° II l_L^-.>ll p 1 19 j^Jj Ji5> 

g^lll ^jjj lajJaJi Ij-Aa .4Uj^. tl 4j1jj J_c Ifl* J-* J ^jlll v2jl_£jLlll <jJj a_$jLalaLi (jL£ 
4-ijjJ v^!_/\JlLi jju ^ -> 'i (j£ O^. i'i i° .plj^taJ! <_j_jIlL1I (j£ i*i-> ill .lie 6 1 'i i"'i (_JjJI 
£-a ^jJ^j I ^Li^J 4^.lj| ^aA dilj i . u m ^j^^ i mi^q t4l^ v2j-*_illl p^-iAJI CjIjJjJ (3 
4-ifiLlUI 4 . *. II a lajjj Sj-uall CjLo-toJI ^ya 4*Cj ^ II &Jji> .LLa 4_i I jrt_a I Lie a a '■ 1 1 1 1 ■ I 

o^-oil 6-° uJ^; jLLjII .dJLiJ.1 L(j*il*i< j^j-a J^. (jljjaj cA^j 6-° oJ*-^ cs^" 

Lai n\~*j Lo^sJi 4_aj (2jI jJjj ^Lii>.*i!l q r\ * i (j (^j^-l .(j^-aa 'ill (j-iJ-A J^»-l 

Cjj^oLaJi l-il^ .4_B_Lflj 4_]^ cjLui^. I j i& a ) ^j^ll a^sJJI <^jjr>. (J- 0 'CSJ^ *^ 4jLiSj 

jjjijj .J^aj^jl Lxflj ^Jji^JI IjjSi (j^J^-i (jl J aj a 1 1 (jjii ijnn mil 4 IVs i_al t i^il V 4 l"< II 
■ (jj .S J m i La flj '■ a Loa-j '.^cl^.\ LS^La£ ^^j^l a a '■ II (jL^ lj| 4_J Lo"i I &jjS> 

3 - 

^_i_SjJI 4 « ^ I *« , \ ^ < ^_^3 ^s^J^ ^a^U 4 « ^^jl II CjI fl i la H 4-i^J^ (j-a a * * Vjl * — I 
. jj_oj"i!l i .Sill <_S_a^. (j ic j^xi-i Lg-uaLuaXal ^ ■ Ln'i n 4 .'. . 4 t ,7i*^j | 4 S I U ^ o 4. II 

laA j(j i^j «N-(jjj^i 4^.La.jji» ^^ajjiii a^iii (jl (jjiJ^jj o.jj i iiin'd ^^VY a.Lc (j 

jva 'ill IjjSi (jL^j .(jiuiAJI 3JjS JLlal 4 ■» i ou ^jiiJI dj^^iJI .lajJ^sJj d^LJI 

^-^^ vt)J"> 1 jl" * U (j cjj-ijjJI (jL^ .S_/l-J^ icj^uj 4-1 j >Jj n 4 i'i i m 4 t m*^! Ij„l in n 
(jixu "i! — (jL^ Li — 4j'ij mJI Sjl^I jAuaja (jl Jl SJLflJI SsjjSj vZjjLijI .ijjLUI (j-a Sjlll 

(<_A$' >^ j^j cs^) -i^J^ ^8 ^ I^j^ (jj^-j J 

(jl l~ii (_JjJI a._^aJI a -> ^. I (^a^l Ijji. ^jloj IjA (jl jju oj (j-°J i4_ii^JI S_/LflJI &jjS> (j 



jjLua CiLxjj^l (jl J^Jj ^jaj J-C- iS.£-i-u3 4jLkiM :(£_>a-l ^J^ 1 *? .3j'n mil 4-jlJuS!! SsjjSi 
LijjJ<_o "ilia Y * ^jaj 4_<sj tjj t-i mi II 6JjS> 4jLj^ ^^JJ 'Jj-"*! '—i5"1 J) < inlll JjLLaill (jja 
lj ^jj5> L$J ^jiil ^jyi^lll Ja.1 (jl ^jjS> L$J js ma" J-uail Jjlj ^jlll lijjljill 4_olajS!l J-£ 
. N— (JJJ^I ia.La.jJI a i (j-o j^ia. (_£_$2I <Jjjs*i!l (j A » ij i^aaj J^tul i_ia"i jxJal^jJI 
S_>a-o (_jl »_ja_j JJ-^ ?C)ljaJ.I 3^L>° iS^LaC slj_j-to u^jIj -V^^J Hj\ (jx IjLo 

S^2 LijLtu-o (j aj-^ 'ill Jx (_5-S-u La (j I p_>1I JLsli 4-iIjjJI (j .Ls>j£j-o J^ja. 

(j d j^"l I aa ''II (j-o S j-^ II j^>o (Jl^ t_j _>j&l (_5ji^l Aya jjl J£_i 4-uaLaJI 4-i_oLaJI 
Loja £j*-"l ,3a_j (J-^ JJ"^ ^ J-K>° <j"° iujill (jl ' 8 lUJal <j^-l .6jlj-a 

4_iiL^_ll i ■ II (_5^j3 _/\-S^J ij^' (J-° iJi f _>^l 1 j^'l'*- ' i4_lLcj .lj-iil IjjSi JjAi jAj^ -0 

1 1 j£>o (j* 4-i_i_>UI 4-ijLaJI 2 l"< II J^flj (jl i >a ■ iL^jljljja (j Aga jjl J-C. LaLflaJJ 
JJ "i! 4j|j I I j£>a (j 4j| ml (J| LjjyLi IjjJiJ I 4jj_>J.I ill ^in-t 2 l"< 

I (j La aj (J-°J i^J">*»'l (j-o JjJjJI (JjLflJLi jJljl 4_al .A II Jj!>Li J^xul i_iS" J,^a.j (j-o 

.4_1J_)-a ULJ_aj=>. 

i^l_>aJ.I» (jja LujLi 4-al || 4_fljLi plj^xuJI cj^SjJI Jja.j Jl _/l_<iaJ _>a.l J-Jj 

i_J3 iljLjL*jji jilaJ Lgjl loc Loji ijjL«JI Cil>aJ.I Jj-o jOjj olj^aJ.1 iijjSl .«3iajiilll 
ii^jlj CiL^$-oj flj-oji. Ci ^ j 4 i m 1 1 — i2jISI » i'i*^!l &jj5> gjl^jj (jl .Lg-li-lj j-n laj n jtiw 
4 » ULu^a S J lu 1 <1jLlLq (j,3^J -i2 — LaL^. "UljIjIj 4 u 1 m 4 » nilj 4 1^. ma'i 1 3^ 4 « nilj 

4 I-, nil^j I (j a c5_> ; ?-' Sjlil (j| J^jULi Ijj5> _/ nia" (j^-oj .S_>^-U 4 ia 1 1 ijjLLa 4_>LxJJ 

.4_ujLaJ| iSLia (jja S_/1-J^ iZjLi^ CjLjLjjl — Jj^ul i_ ifl* — 4jj^j-o S_/l » i<l 4 a laj n 
SjLi^ .<(4_flj!^J! ''II" (j-o LlijL g-ljj nill uj^EjJI J^a.^ (J_c ^^-1 J-j^Lj AxlI 

I j t-> 'i Lo Kj .Lie ijljJJ Sj-uu cjLiLtiLo Jx. ^ o"i 4 uljjj ...I 4_=^jj-i 4 » Ul ,,, ^Ijj=>.I (jx 

Lj^jiaj K ti-Jij^Jt-o ^jfc l- 0 ^^ .4_flj|^JI J II (j-o Jj^ll LjJ^j (j^j^JI i_S^*. (3 J_x_il 

(_jjJI JOaJ.1 (j-o>M i— 1 1 1) (^-illl (Jl JJ^I Jjaj Llil IjjSi (_yj-*-> iJ-«-il (_JjL<ixu j^_>^- (J£ 
(J^.lj-0 (j i2il__>a-a j^jSi 4_flj|^J! Aja_lll (jl ja'n i . ( l'i i H Jj; i^^ll (j iAJI 4^j it" m 1 
iijI^JI Aga '-II 0 "'l '"^l ^ jl^ '"II jjjua-o (Jia .4 U ,^,\ll .-.l^-. 1 1 (jUuj ■Sj's J.I I j Laj 

(j flj^^l cj^SiJ! (jjiij iijljjl »,>aAJI d>H ^^Jl 6' Ji 'tjS^JI o^*-^ 

i2jl__>aJ.I (jl aXj 4j| ^tulj 3^"^ J" 2, 6^' ^°"'* ' ' j2l>ll (j -(jjajJI 4jjjja. vljl^^aj.! j^lj-o 
(jLjla. 4 SjS^. II (j Lo^jLi iLjjJij (j 4jL»U (^"al"-^ n (jljJjJ iijljjl A^jajJIj 4 U mill 
.Lit iaLiil SojJIJ 4 t-i m'\ ol_>a-o ifljljjl aj-^'iII Lai -Ifl alflj SjjSlUall (jLilla-o 
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j^!j-a j lal^ ii^ll iSjLaJI flj^ujJI <_j^fllll J^a-J Sj^-iJ ietcU! iljSlI ijLuaIi.L 

.isLolj iljl i^l ^^ll 
^^jj (jc A Ida II U-i (_5_>^- ' 4 t-a a '< I lj 4j_^a_ll slj^xuJI uijaMI I \ i^jjd £j\ Jjlj 

Jl ii^i-j-ua ^ jsl ^V'll i££ cxi\£ lj| <ul Lulj .«iLi3jl cj^HJIi) :dJlj 

Jl Lai* iiiKJI S^UL> <3jil "^jLa. ^JLjl^I 55^3 

CxLa^xl La Ijl^ plj^tu Ll^flj _/\_uaj ^1 <LaLa_ua J3*i!l '< 1 1 (j^-oj idilj £-aj .J^-iul i_ia" 

^JjjJi (j <Gl gjj^^ (jciM in ^JlSl N *\ V N jiLc (j Lij ajjji, ^^jLL JaJLiAl 

CtJai n-i '<! Lajj ijuJajJI jl ^. ftj^ll J-^I^J (j v2jjLu (^-iJjjJuJI i^ljt-i nV^llj .kj-iAll 

"i! cJjSUI SsA^J Lajj .iliSj sljj^ Ll^SS 4j$£-a SilXJI 3JLc CiljjjlJI 

.Ls>J^i.j J-iJj (j-o La "ill iJL=>JI LxiSj (j j»LujLa.*i!! JlLa -i^-JJ La-lj .(^^jjjj-JI 

4_jJL\L=J J_>^-o ^jj5> '«£■! ii-mll (_j^SjJIii J^^-J J-£ i_Ldj (j-a La iJjILij 

^j^_a_i ^-1 i Q a 1 1 a U\ ^ Jjj m t^j 1 i .a" 11 ^j^j La_llLa_3 .1" «1 4_ljL*-a Lg_i ^-a m" 

Jjj^ u' f j-a^J ^ o^i^ l - xSjJ I (jjij dKiJ! p^^iJ 

^Aa" .«(_5jjjJ! i_t£jj|)) i^nli II JLiiJI >_iLjSJ 3^3-^ j^-l £^3^ "*^H3 • (! *' 0 

^^i-i ^jl ^Jl J^iLJ J^-C X fl v<t ) "■ 4_jLi J^_tul 1 tSj (3 A '"^ II iajfl aj ^ * 4_jLi S jS a 1 1 6 Jft 

_^i.l (jj^ ij jl ijjjiJI (j-o _>i-l (jL^-o (j (j^ij'i!! i_iS"II Ijjji (jjij -i2 .(j^ij] i_i S" (^j-o 

.v2jLua!_/Ls*i!l 6Jj5i (^j-o (_jl 4 ir\ JjJj (^ja La <Gl J^^j MJa nj .4_J^ 
j^_tu*^| 1 .K^ll >. \^ « (_^3JI La .p-ljj nill 1 '^fl^ll ^Luu j^jJI mj S J^-l d laAj <Laj 

(j cliS^aJI (j-a S_/LflJ flj^xuJI i_j^j1jJI j ^" ..." ... ?Jj"i!l Jl lj^i.^o JI-" JjS> ?<Gjij JJ>-> 
SjLLI (J^ ^ I" u o^^- l^- 1 ^ ^ ) (jl ^j-a Jj *-! I a 1 Q I _/t_uaj 13-i^ iSjLLI 4^a^l^o 

f J? ^""^ asj (gj^ II j^ui^l ■. .""II ' 0 3~*" — < sLLzJ.) (^1 j-^jjj pa-j .LgJ ia.LlJ.1 

■ S j a 1 1 ^jJjJ.1 ^a-aJ I (J-C IjLojX.1 ^l_^£.l YV N * Jjj ii" mi" <n 4 1 1 of. t _ J Ji_a <<G_^a_a (j 
j^j^iljj SjLxllI cjjJ Lij_^a_a JLaJI ^jj5> LaS i4j_^a-a Jj^Llc Jl CjI_>^-1I j^^-aljj 

<iJ j ^ "" .^Ij-^ nil «4jla-l.l ic^a-a^-lln Jl — S__>^-a (j^j^ljJI Jjjj La Jl 4jL^3^ — 

LaJ!La tSJjLull 4_u jL-JI J 11-1 a < jA< 1 j- 0 Lj-i^JU Jsjjjjj Culj ^S^^ (J-^ 1 - ) '_> ; ?-' - ' 

J3IU" 4 a a -IjJ^- (j (j^-l J J? ajj 1 (j S__^ Jjj Jl Sj-iill cj'iliJI icjja^-a (j^^^J 

vi.U.^a S jj^a isLkl I L<£ ^ J^JLL ol >=J.I 



.(JIDI ^uUI j 

^ ^ • ^ya-j j-o*i!l life 



iSjiL Lc.j U in (^Ij >^ U m" Lgj (_^a_/L£Li plj^jjjJ! cjijiaMI ^1 LaijLiLa 4_*ja^! Sj*s a < 
La ^js>3 ijiiJ! Sjj-kj ^ Li^Lj !jjs> ^ in a" .JLa. J^. iSLk £-Jul L$jl ^1 liiLill 

jLu3jA.L (_y£*J »" ml (jl J l^a n ml j^^-l .jjL^jJI i_jLl^_ll Ijji Jj^"^ (1^ l'^''* ' Lij^-Ll 

.ljjS> 6 ila ' i 

(jilil — ^l_>a-ll — II pLiAflJI (2jLs (jl_"l-ij-i-a-ll jjl^'^n (^j-o 4j| JjS j^jjs Ljj^j 

£4_>iJI gill tf£A\ iijJaj ,JijJ -(p,'^ ' ' <j' 4j^-°-> £$ J l J ) (j'iLia^l J- 2 - 

. «4 i iril ^Lfl^ll CjI a « "-^ ll» 4 Jr. Jfrllaj Lo-o LLJ^jl — — CajIj J <J-£ 

iSLk (^j-a is') CjLj^j^iJI (j-o gljjl jl tSjl n-it I Sjlilj Sjlil (j-o (jj^"" gljj^ll 

4_uaLkJI (jj^ mil Jj^ lI^' <J-° <i2U= 6 jj& pLaj-maJl g^l 4_ila£ i 1 1 t-".~ (f.j .AnII 

j(j t-i"l <j>3 (j-oj .j^jiJI L^cL^jl jijj (2jI 4j=uj^Ii t ((L^jjl ml» (^^-a-i iSUaJI ^1 

(j-o ^ fl" j I jL^JT^I JjLjlj La L*_i ^-"3 t J^^jJI ^Jl 3 J ^5 *' (J-^ '"'I QJ tua II gl^J^I 
jj^aLkJI CiJ^JI J^sl cj__>3 4-i l^JI 6Jjh l^j {j^*- ^1 g J A g _/Lfll ^ ^ ^ — - — J^k.^11 
4-ujL^. 4lLk I n IU/n , JiJj 4 < i^il Jli^!l C)l a ■ ma II J-=J Lai i o2 Oj-ul i vflju 

^2 4^LLa \j£ft jjiJaj . ( J j in 1 i Jjjj (3 0 fl a P * uis* JajS m 4jl_=>- i^j ia ) Lo^ LaLcu^ 
jl J m I I j La i a o ^jLjJI a * "-^ II ^x^j ^)l ^j^J ((Sjl XJ m tin 4j3l_LaJI jlj ml 4_i^l^ ^)^a^j 

S j^iLio >■ La II J^il gjL^ j_j^_jil j^Lill '<jjj>s-ll jl '(> 1 '"^ II Ij-* -4 mi'i < iSLkJI ssjjji 

-CS" 1 ^ (Jj^^ |"> ' m-^. (_^l JjLflj LaJiLo Jjjjj*i!l i_i S"< 1 1 (^j-o v2j s d-S^!l (j l^i- (jJ^-> 
.^LslJu^II (^j-o I a <■» ir\ Lc^j c-lj^iuJI <j_j1jJI ^jlU" (^1 (j^aJLilil 4j| Jl gjj^^jjS) (j^l-^ 
p miL Li^^jjua ^1 t oi^jl Ij A jLua .LqLclj e-lj^-tu P-lj^g mil i l^SjJI CJ "' *l SjLulj 
J^xu^ll i_ia"illi .(jS!l j^jla. J-uajj jiJ 4j| 4j^jjJ iiLiil i Sua n-i ^jAj .((gjj^^jA ^1 ■» ml)) 
^U. jj y -\ • 4ljl_^. Jjba LcLiLjil ^lUjm .'Ilo 1(JJJl aAJI 4"l"< Jjba (j jJI 

dljlmll ^jjS> ljjS> (^Li (jSlI ■» a n pLalsJI i_ilf.l JjjSi £_aj .^jJJail ja i^ll 3^ 4 <'<<aK 



ioUJI 4 m, nil 



jjj LaJj-a sljjjdl <_j^SjJ! tn \ji>S - 4 1"^ II AfliG aj <3-aj iiSLkJI 

elia fill (j OjLfljJI jLua tji ifil J^xu^l i_ia"<ll LoJ^j -j^ *U>I <j-° ^_>J 

O I flj Lalij JjjjjS!! i_iSMI (j ma II J^.1 US ou 6a ; <J nii'n ^1 ijjisljLs^l 

.jJul gjj^jji ^1 » nil ijJLual j^jjjj*i!l i_iS"II LiK <aj 
olj c-Ij_j-uJI ^jflMI j -> jjj (^1 jS^lil (^j-o ?j^tu*i!l i_i SaJ I (^jl j^jLgjJI int I Lo 
(jj n-*f (j 2 .j-. 1 1 2I"<II ^1 j jaMI »" Lo-si laj^jcl lv \ * {jj-uzi. (j 2 .^^ 1)1 2 l"< II 

(j <** in 4 (_£_>^_l.l Jj5'<t II jljil ^in-^ gLajjl (j-a Sjj^jll <_j^SjJI Lol ia.l^c.1 ^ \ • 

AjLi jLaJI CjL^jjj 

2_oL*JI 4 n < 1 1 'i 1 1 2_ijJaj (2jLs (<xauJalla "Jjfl^ II I "i (j 8 J-ij-tu^La 2_ijJij Jj-aj LaJiLa 
— <Gj^laj (^Ltul J_c. — Jj^j-tu^Lo (j^-oJ J-flJ jL-JJ I j a (j ° j£ 1 au II ( _jJ5i ^LlJulfi! 
4jjjijJaLlillj 2_ 1-1 j^ || ^^SJ| j^jjs v^Lj-O (_jl i4 < ni \ t—i I *i ■» nj^^ v2jL^jj5 J^a^aj j \'\"\\ ^ya 
ii~ill Laj ■ 2_i_ij(j < s II ^I't^. mil £jLtuj (^jja v^jLjjjJI 6JjS> jJjjjj .C-l n^a II j-LC ji7n*<~ 
3 ■» in^jlj S-l^jJjIjJI vliLa^allj 2 ...n'..ll Jj^i 2 T nH\j sIj-clsJI Cl^J 2 ■» in^jlj ^jJJ-U 
j ' j ' a 1 1 4x. Jo "in I J » ■ a a j ,4 . ... . Ul '. » j< II CjL=.jA1 I ajl^l ^j| d ■'■ ■ ...II 
2_i^jiaj ( jjj|_tol J_C — I uj \ (jl ^j-a ^j-il" ou *l tj^-aj t J^lLi^ .^^.^1 L^J^aia (3 (S^^ (J- 1 ^- 1 ^ 
Lgjlj i2_ 1J jLi. ^L^a-a -l^a^-J (_vi^-S-ll <j-a 4jLi — I () * ' l_S^' 2_ 1J jL a J| 

(jnn mll^ a^a uaJI ji_^aJI (j j^'s a" II (j^-aj 4jl I 0 I in Llllj d " A. .All ^1 iii-<.*^I ^jLujj 

*' J-C-J -(^ J*S mi 1 1 i^Lj-a ijJajl) (jK n^l g ' '"' (j ° J^-l-1 jS" inn Aja^ — 

^jLu^q .^jl^a^JI g win j-lc _j_ClJ CjLjJ_iJ I Q 0 lf ^^ 4-ujL^-ll CjL^^-a i Q ) /^_a_i ( 4_i I inn 
j) i^ll 4X. j%uj 2-ujL^JI ^jL^a^a Jo"i V*i t4 ) m ) Ul j 31 II dL^all 

(2jI ^JjSi Ijj5> i 1 1 ."j .5 null 'LigJ.L 6JjS> jL-JI v^I^jjs £jC • 8 ."^ II (JjjjJ 
i2K inn 2 . ,,..UI\; "jjj<ll ^Li.^ail 5JL=a. (j 2 I , X I 3^"'"' j^l j\alil (j-a j^l 

aj (j-aj) CjLn ' in^. Jja_«J. 4 a I ■» n 2_u^^ Sjjlj (3 JJ"lJ 2^j ^ <Ti 1 1 i^Ln t m^. lis 

^L»ji)^!l <iilj il t nnULULaj^^ LcLsLjil j^aiJI Jx. glij (2_ij£j-a SjjLk 4 La ■» I (jisjJljj 



d t i in i \ 1 



(j iSLkJI jii ujij viiLjjJ^^Ll 4\ mllL .K^ylaljll! ^IjjjJ! J^j<1I £L*-<iil» ^j-o-uJ-I 

,4jjLkJI ^Lj" inn J-C.I J| L$j JjJ^ ji\ J^-l (3-o 4j| jj ijLill IjU. jjiaJI is jjS> Jii 

Ja^oll J-^ » 1 1 jl_>C — f <5" 111 n jljj-ol (J-C. I (j 1 (_£_>^_> ^1 J 11-1O 1 1 (3-o 

Sac- Lgjjj (jiiaJ.) (j-a 4_K £-SJ (3-o LiSLoj ^^La. liijjLaJI ilLa. (j (3^-1 
4 La ■» II (_£_a2 LJJ-m < liiJU jjLklll jiai. (j Lgjl 3ji.jjJ S_>j£ 5c j-ju (jljjjJI (Jl 

L&jljiLo 4J3LLJI t^ya 4 Lu 1 1^ <U_a£l ^jlU" ^1 I (j i*s a.1 (3^ i4-ij^_>ll SjjLlaJI 

.4_i_ijL=>. ^L^_j-o Sj^a-iza J-C. v^jUalj ^' \ * 
,_^C j ■» 1 1 <4->jLojjjl1I o.l_>^!l _o^-jj iLjjl^CLL-a gjLi. jialll LiiLc <i_i < mil ligj 
2 ■ * M II ^1 ■» inl J_c. — Lo jjiL j-OuL-o ^c. — J-dj Jjl 2 u j| ^ II ^\ ■» , n^i (_J_a2l jjLua-o 

3_«jjL jjjllll ljjs> Jj3 I " j^Lljj (jjJLfc (^Ls Lo£_s .UVA a.Lc (j <ulc ^ic. 
J <A ql Lll 4j| 1 Q ^ Lljlj -li j .^jLaj ^a^j p I ^ ' ^j-q 1^3^ J-^- 1 I ' Q * I J LoaJ ^l^acl 
.jlj-o (j JJ-^ CS^I a aia II ^ nn mi l (j Aj i<^ I I ijjljj J_c Ci2>ll <iilj 
Sjf>La_> t> a 1 n"*\ 1 1 (^JOA J-C OjLc 4 uj (_5-&S ii_sl in'^l ligj (_J_>i-l 4 uj vli^^^ia 
(j-o ^1 t m i*^l I ^j-o CjIjLjj 3*^^ *** A^a J ^ , A 1 1 \ 11 1 1 . \ a.Lc (3 e)^^ 

lj^ .4 1 1 1 Q j jj * 1 1 4^j_=>- " ■ 1 j I <" 1 1 1 fljjj ^ ' ' ~~- I Ijj /nil LgjbUa^ 

'"■I lAjjJl (3-0 4 I ml III J-U3j't f II q iSjIojJI 4 t l7l*^! I 6Jj5l jLaulO (j (_y£5j*i!l vZulSo (2jI 0.1^ 

p j .All CjLiAij *H (j^^c (3 j^j- 1 ^ 0 0 S I"" (,5-^^ 4 \ ...11 « 4_i_tol ^a^-j J-C i4-oia!llLI 

^L«ji.^!l (jjiij LillU. J .jLiiJI 4 S I U \ ^jJI jlj-JI £A-*Jji\ ^ SjjLuaJI 

(jAjLllI a-a \ \\ l-i^J 4_ujjLtu*i!l SjjjJI (2j1 ^ojSi j^JjLjj (jjjJLlSl 4 a m'^l Loj .Sj^jjjlj v^L^j-o 

i(a.Lc (^jaIo '/o ^ j^L ijLiU iLQ c^LS (3^15 •,-o'\-V' Ls,jj2j) 

SjjJ oJallil ^LsLj)!! Ij^j LLaJ-o (^L^ iljjSi ifljij icLu Jjlj ^y^i oj (^-o 15 

4 _ s jJI iljjJaJI ^ ixua.Ll j-LjjJ <^.ljl LgjL SjjjJI £sjjS> v2j j^ui AS3 .vIjjLalJ.1 ^LSj)!I (j-o 
.(jAaJl 4iialj J s _o^. 4jIjjJ (J^Lk. Lie IjjlLu flj Lj-o Ll/LiLo (jAjLjJI a^a \ \\ Lgj <iJ j ^ " < 

(3I 

It^a. Vo (Jj — Yj^&. (j^alll jljiLo (3^-i a-1 .j-iljj-o i>^-j J-C- j^a* vlilL£ SJLaJI 
^llJI Ijj J^ua ^1 (3-o 4-jujS!I a-l^at^) jlj-o Je (3U — o.L«JI j iiiLU! <3-o ^^jlLI J^: 



iabJI 4 n,nil l 



i 

Sjj-^zjjJ-I <j_uilll £-a ^jjlj oUJ I 4_ij_Lzij cJ-° ^ \J **' £ *- J -" JLi -M CaS fill I .4_i_oLa- 




^1 ■» mi jt- ^^ji Lia> bjs all .CiIjjlII £sjjS> (^-i^-)! I UUA. ^ W-Y JiAJI <_yi jj-i II 
j^c Nl fljj ■ (2jI J-*->j <_>i.S!l J-£ I (j-\_iJ^o£ &>\ ^"1 (j (jL^I * <~< (_)-"'.>' lU3 ■ jj-iJ 



<\o 



d t i in i \ 1 

J*-^" mi ^JJulfLlI j-lc Sjli! iujUJ! i^-a (3 1 ^ Sj^Lillj .jjiSl! £_o Loa-i^I Ji.ljlllj 

Jjllaj .^j^ua < Q m 4 U ml^J 6,iuaj (jSLoj (_^3J I _/\jLill ^jAj i^Lal » mil L^j J "i i ^jJI 

(j ilujajJI vZjl_^JillJ SbSlI iixuLu^. (j-o jjjj ^j^-lj .Ji-lalJI <j^LiiLo ^1 SbSlI £>jjs> J-t 

&i$JJ .Sj-a 4jLo ^aaJ SjjjJI il^j jLjI^-l J-C i^fcl ■» mil £Lx_ui J£ J^aJ; <*il-«iii1 

»l3»l J^Li. 4" 1 \\[ I <LujLaJI ClLa.^a-0 (j£ i^L!Lo (i 'mi's II (jja (j^ (jl d-^S- 1 4_iifljJI 

jilj H laC.1 j XJ rn n jl -s o'll gulli (jl J » u <nt I (j^ (jlj 1(_j-oJ=iJlJI i^lj «3 <n U CjIjI a Q<l 
4-oLj v2jIjUJlj>!I isjjSi (j^Sj jl ^ JaaJI j ma I <jfLl .^U^all SsdA Jlo jJsljlll 

i4_i_La_jJI 4_i^.LjJI (j_o iljSL&j .4_ijLjS 4_i_a_2>J> -> IVi (j f\ ii-ifl jx j ■■■.'ill <_)Ajlj iidljj Jx. 

4 iAi'i i^i < u (jl (j-°J iS_\Iil-iLo ^oJajJI i^lj mil CjIjI a i\\ <jj^J (jl j tajjll (j-o 

.4_i_i jLJI CjL^o-o (j-0 
.l_/\j^ *>! -.Ijl ^ nVSlI bifii (j| ^jjj a lac I j <" mi n jla ftj I vZjjJ^. jUalil 4 K m a 

V * (J^ S^j-o la lu^oj a ) CjIjI a ftj^ll 6 J A (J^ £^ * — 4j 1 i"i 1 1 ujjJ — Ljj^^o (^iLfl 

jU.~*. . ^aJSiJ I J K 4 . *. j 1 1 d"l j II jiJLc ^Aaj (jl Yj*-&. ">!Lo!La.l 4-oj (jl 0 *'* ' I3-& .LaLc 

(jil .ijjjUl ol>=J.I Jl ±ta s\\ Jj-oj (jl ~i lt _u mil ligJj .JjUa (jjJ Lii^.1 ^^a2j 
Sjjij i mitjjj J0 Jr.l ,,, Lijj^aj (j (J-oU (_jJ-ll SjLi^ll S_al (jl j_lLJL 0 *'* ' "' li* 

Jx. (jjjjLS (j^^-i (jl (Jl^ ia.LiJI (jl^ (I ^ ■» US' ^J| <il Mill £jj-o I > Mi*sf. SjLi^ll 

2 . j I U 1 1 d . II i^jj \ \-^" (_jjJI (_jJ5i (_5_%i.*i!l "'Ij^ 1 1 <j-o \," » ' a 1 1 oljL<ii^!l Jj^j 

(j J^.lj jl^° aj Jjl-H (j 4jjLaJI CjI^-*jJI J-^o_>j (jl ^ i—SAgJIj .IXiIoa-o ij 

dLlii iJLaJI v^3_aJI (j .(jjjjj^JI jvaji (j^s i_aJ^!l J-C IJLa.lj mi < Lo jl isl^^l Y ^ ^ * 

(SjJLlajl 4_LiUJ__%ij l4_l^_ljjsl (3->^ L&J-lJjJ l6Jj5> S_/l-jS-ll (Ji-ljjJI (JJJJjLfljS jjjs JjJjJI 

vZiL^ai iijUvj^ll Jj^sjJI vliLLoC Jjl jUaljl (j Jljj *il \j .4ajljLij .iijLkj^ iulllj 

.iijjUJI 

L^lSjj ipLAiJI Jl Ji.ljj (JjjLi^ Jplia)! iaki. JjLiJL dlla> S J^S" mil jc IjLo 

<j-° (jr^b O^J^' J- 2 - Sj^^ail iulj^iiiJI v^Lljiaais^l (jxi ( jj J _ > aJLa (jj^j <jJ 

jLtu-o p t t-ir. j-^-j (J-C J-i^j (jl (J-t (jjjjLS I ua <l (jj's j m (Jj m-wj LUljjt-o 4-mjl ma. 
Ji.ljlll (jjjLLo JaS'i! ^j^viua (jjilj .4 ■» US" (jl jjdJI SjljIjI Jx. <*niii (_jjJI SjjjJI 



ioUJI 4m„'ill 



4_LoLa. 4-1^1 in° &\ t-i~» n i'iLj (3-o («IjjJii a_tu*i!L> Ijl i_SjjJ<J.|) (_£jj-iUI ^fil it-iall 

^ < t-i" luj Loj_i_ij .(jAjlj (j-o I (j in* < jLs^IjS j-o'iLo 4-LUA3. 2-sLlu-o J-C ic.^a-ua^j-0 iL>lj-oll 

Sjjjc v^lJLo^jij^ Lg-ljJs j-JLJI Lg-j 2-loUJI Sj^jlJ! ciIjLu-oj — 4^ oIjjiII 
JK\j j"jjs> \ • • jai LsijjS Sj-i ^^1^. iujUJ! ^U.^ oLuj" 

j-L" i j" ._^,7i<ll IjJ JaSNLl "j"_oll £ j Al ^jt-i" mi* «ilJ j (j-o 

ijiii (^jl £-2j"J-l SjjjLaJI CjLa-^ ' Q >Ja i_sl m^" ml (^-o ljjS> I a < 111 .li^lj JJJ-& J-l- 1 - 0 

a mill (j I (jjlr (jikixu ^jlll i<3j£-ll Sj5LJ.I J^-ljII Jjl (>o 3°^"^ <j 

.o.j^UI (Jj^a-ojJ! j \~,~\ \ ^jj^ii! Jlj-> *i! jjU mil ajjji 4_iLj^ cj-sjj . «n it-i" o_tul (JIjJ! 

J^. 4-oLxJI 4jj mill Jjjj t-i" (j pLolxJI (3-a fc_£J\a (jjl* mi'm! £ j-Ou t \ \ \ V fl.Lc (3-o 4->l.lJ 
i_i < LUJ \ (3l (Jim ml[£ a -\ in ^ mi-» I (3^-0-1 i_Sj£ \ £-Y (J's mil (j Llllj jlj .<do£L (3jUI 
(jim mil (_g^aJ„W II j\~L"JI ^ \ Lo ^ojSj Ijjfc .SjLoiJL 4-i_u>l J-^-j (J-C (3^-ojJI P-Li^-il (j 

pL^il (3l^-ojU (3j1j (3! i^l^-ol 1^ jLp^l ij j-^j f-l <3^' Ji 6^ .o^U^JI J-^ 

1 1 1 uu ■ Lg-ilc- 0 ° G — 1 (3-o J£ (3[ ^(J^lj-S-ll 4j MiLa. (j jii ' ^ 1 ' luj£ .(jUalll ^-tulj jiLc 
(3-o SjfiLc. Lg-iLi *^Lo^.| a — " I J ^ ' a II (3l ^ IjLo (3^-1 ' J° '"^-l LgJaLi-iilil (j 

(3^ (jAiilll J-C-J ■ Ltojjil (j >-aaJjJ I 1 (jiiljiJI J^. (3-i^2ljJLi Jl a II o g3j 1 ■■■ *> , a , ^>*. *. 1 1 
i—sljJa^ll J-C (jjj^LaJI (Jl (jjjljJI J in t-m ii_LualiU (3-o ixiGj-o 3 1 mLaJI Cul^ Ijl <<ilJj 
J-C (3-i^2ljJI J''-'. (j a.L»JI glla ■ • ' luj I j3j idJLlai Sj^a^-^ail ^jA .Ij'.ll J^. ^ Ur-I ,A 
PjJ.1 (jjj*\ 1 (jl CjJIj jl i~-v 4_o_i *jJaJ I ) 1 (jX. fl^Laaj Ijjju ^3^ a Gj ^jlilj-flJI 

o.ljjJI J^. L^jIj" ml J^. iiiUsJl ^jjJI ijJLiJI 2 ..Ull LiLitaJI <iit (3-o Sa^.lj J-c laSlj 

Lljl .(<^_ij-o _A^3 4 tl in v^jLS (3[j 'Lll LiLoj 4ii m Lgjl (_y£5_/LflJ.I (3-o IaQ-i (_j-*3) 

^A,MI f 1^1 uj „,-,- (3li .SSNliJI 4^jS!l s> jjs> j^.1 J-c (3I (3L£_ojJI (3^1 ^2jjl> 

,j iSLkJIj itill Jajjjjlxi uwn'iwn Jj ti_i mt j SjjLc. 3jU II LgJLjisl^-o (3j^J (3l (j 

4^. jj J| .iiLiiJ SjSjlxi ikijJI i>,i& JjLjjj ^1 ^jL»II .^KxijU j£ o.Lc *\\-^'A 

3JUJI (j Jaii LgJjLjj (3^-oil (3-o ^ry^j 4jL J^alJI ^yi^-J (3^-1 -Li* Lg-LOj^l ^ji Lg jj\ 
1 °l"-> n (j (JjLoj-0 (_jl) v2jLi5iLaJj*i!l (j mi* o 4jLi Sjlil ^jjj I (j <° a mi* t (_sjJI 4-loLLJI 



vijLajLaJj'i!! .11" a (jj^-ll <jL> (jisljls'i!! (jl .SJLaJ! ssigJ ^jj^-uaj j j-ju pUj^I Llik. 

! . . 5 

S jtVill (jja SLfl_=>. (jjill 4_Jx. La IjiSi Jji (jil . «(_yJJ^-ll lj-ill» a-tuLi i_S__jJ(j (jxul ~>" nj 

t(jxul -." ILi ^ m" *i! Lgjl g-^i?^ <j-° ^ "" a '"^ 4c ^a^J Li iidJj^ (j^-ll jj-u "i! (Jj^l 

(J-C Jj-iiajj 4j_iC .4 < im mil I "ifjj^i a Lg-iJI ^^-aiij (_j-^ 4jL)jJI cjjJ S>?- 0 

4_i^a_a .IasLaC 4_aj .4 1 1 ic^a-aiJ.1 i_&J^jj S__>^-a V* J-^-j (j-a (j^a^-tl J j 3 '< 1 1 1 
S__>^-a J£ (j a^aa 'til (jl (*AjJ .Cli^^a-M (j-° >— 9^11 SjC- (jja (jj£ij I (j iAxjj iSjjJC- (_J_>^-I 
<<J=ujjj3 ^-^i-^ Jl I (j 11^ » \ 4 \ in\ <iJ j ^ — 4j_^a_ll J-iiLuJI (_Lilj CjI_>^-Hj — 

^\ -. n ^a^-i J-C 4 U u^a 4_i_>^_I.I J-i2Ll*JI .LsLa Jiaj Lgjl (_jl iijjjLaJI S^flJ 

j\ Sjj-ajs Ja^ii. J^-ui j^Lj (jl (j^-aj bjiSij .4_flf>Ls 4->_>~>_a j_lsLa£ (j (jA 1 \ \ I (j 1 A » < 
.Llj_^flj v2j!__>^>-a (_jl (_£_a^vJ *i! ^I__^£l1I (j/a JjiaLLu U ijL*-i*i!l 4-ijLiiS 4 iWic t-i ml 

(jj| .4-ij^a-Li 41au (j^-i-La Y • • (j^ajju LgJ-a Sj^-l^aJI jiaj »l3 £-j_>iJI (jja JjiaLiU 6 jjfc 
■ (jjjijl -."II (j£ JJ-jJI (J^ lj-i_X-i (jjill (jji-i (_gj)"< ml I ljiS> J-C ^La. 
JjLSJI (j^a^-ll a -1. (jja 4kinn 4 < mj Jjjsj *i! CjliLuiil 6Jj5i t i-.^. II ^ 10 I 

ij .^jill IjjII JISj (j J-=JI ^ a' j-*-^" >^ J^- 0 ^ ■Xu^j\l 

:jbu^l 

4-ujjlgJI ^JjJ=tiLtu iSjjLi. j»l_>^-l (_gl Ij-ULj 4j| ^it^j t«Ljj" tun)) (jj^-i ^2 4j| (N) 
SjjIjJI l^^a (_gjl mi i mij i4j^jJ \A' i±i W 1 1 Liljj ^^a-n-> a ^j's t m .4jjL«JI 4jJjJ3^!I 
.4jLgj *i! La Jl I jl^o pi it-iO II IjjSi (jj^-i (jl _/LflJ.I (j-aj .JjJ ^ 
jL»jS!I ^LilJI 4_ V m"llj .((^^a fLl^il,, Ij pl.Aall (jj^; ^1 ^ ^LiJI JLal^^l (Y) 
difttl Lljj ^>a^a (jj< j ,11 ilLJI isOA (j .(A-Y J< ,7iII jJiil) SjUl ^ 3JL=JI Ssj^J 

(jj^-ixu tSJL-JI 6Jjs> (jj .^j Ja Y jj^s (J3l SjjIjJI I^imi » '"j '"^j* 1 ^A* 

C?' <-5 ^JjL" 3 J- 2 - oSilail till ^jJ 4j| ^yj-SLj IjjSi .JjJ^-a |va Ij (Sj^JL^) (jjill 

J-kij (jl — JLaAll L_JaUI (ja Lfllkla (_543-a£. SsUjjl (j ^Lla JijJ — £>Ujjl 

J ^. < iOIJj <jj l-t. (j^ JjJ-C AS cJjl i,^" m i4j_ix. aULj^l (j OjIj iSjJ-^-a <iLujua 

4-iLijJI i_a^^j i_as^ail 4 1 1 <7i"i (ji-aj jl .(^yj^aJLaJI _iUo II 4_i^.L> (jja (_y£5j*i!l cj^j^ (Jl 



ioUJI 4 m, nil 



.Jjbjjl 

JA^UIj .,,JL pljaJl, lj jLl^I ^^J! *L^AJI J y> cJLUI JLl^l (V) 

IILJI ^ j .(VY J£-iJI ^1) gv^JI J^i IILJI aJ^J jU^!! ^UiJI 

.Jjlla Y ^ya SjjIjJI i-n^. n (jj;^ < mj li^jj NA* (^ J3l ill ft 1 1 Liljj ^^oi>-o 

i^l j i^p^uaJ! 4jL=^I (jl-J jLfll^Lj PjI! ^la jj OS tCij talari £sjj5> vitaj jlc. 
(_£_aLtuj SjjIjJI t~n^. n i<La.jJ ^A* ill ft 1 1 Liljj n (_jl JjloJLi «i_S_>a1» (j^a-ls 

Sjill (_y4ff 3_1 L=a- (j ^jl^. <ll "^1 Liilc .j" im pLAslII ^1 H ^ j| ijjl Ja Y 

iilaJll U niSil isj-ifc (^Ls liaLiil Sjjlj £_o J/sLjlIII taj Ll£ lj! igj^Jlj 

Cjl"ftnll (_y£5__jjClj jiJ <J£^ (^j^-ll pLl^_j! i*i-> < jj » i .p!j!Ltu*i!l (^j-o cji Ji 5" in 

3JLJJ SjjLLo (jtj'v* in L4II £2_all (^jl 0 -» mUII ^ 111 ilLill f ? a II iajSj jjljjJIj 
jifll (_jl LliLc in iaOjlS^I 3 mX\Q II (jc v^jLiljaJ^I (jc viuJaJI ale j^il .ijjlxuil 

Jx. US 4 (jC I (j ii^t t SjjJU 4->_>a_a diSLlc Sj'iLj j> i^i" iS'^LaC vljLllLa (j '^La 

.£.(jl_tu^!l 4l_u v^Ls^Lkl i-i^. Lj (_jl j2j^j j^'s a" II (_j-o (_gj" mil IjjSi 
(_jjLl (_jl JjS (_j£J .(_jj^_ll dj^a^-i La Jx. (_jj£JL> (j^aLkJI gl la V^ll £^t>l JjJjaJj J-ojjlj 
JaS Ljj^j La^ — ^jJSij ijLilc^l (j I (j ■» i^'t (^1 Llik. (_5_>i.l 3J=i^.^La ixu ikilll islgj 

.pLiAiJI j-lc iljLaj-a (jLio (j SjLL! iiLj^ <jj^ (jl <_>AAa-> (^jj^-ll 'j- 1 ^' 3^-5 — 

N^YV jiLc (j JIj-ojJ gj^?- Lo^-S .vliSjJI JJJ-o £-« Sa^.lj JiaJ SalKII £,) "^1 

<£. j^u Ojlj (_gj-^ II J^HjlJI Jju Lo-l^J <i *~ 3 J _> i ?-'-l JjSLjjlIIj (jj^-ll <jLi 

ds^L, lit _>i.l L&J-*^; ^1 3iLuil ' L« i^ Lie oajj ^jJI j jS'<<I Li i^^^ 

(3-ijj| 4-oj3 (_5.il! — <((JjLs> (^j^jjLSii (jfi-> I \ .cj-i_>5JI S 1 1 1 Lgj <iJ j a J \ (_jJ-ll icj^uJI 

:!jJ.I liA — N *\ Y"\ f U j JjU 
V = H 0 r (2-8) 
Hqj Lie Laj-xjj ^jlll SiLuil r j (£>aJ.I j jS'tt II jLjlIjI ic ^ v 

P j i-^ll il^.^il JljiaSlI Lgj J;ljlj (^1 iflJjJaJI (3-o gr~*<" in" SjcLlLI 4^jjaJI £sjj5> 
jikj La jl i. ^jUII {yz ^JjJaJI ip-Ll SdAAjJI <J>aJ.I ajSLlxJI (__X. jjLuaJI 



d t i in i \ 1 

(j .vlJLkliu! ii^ll JljJaSl! ^J^-l SjLaajj .((j-o^I ^Ljjj^lll <ulc 
(jc Sjjl Kill i<l 1 1 vZjL^jja Lgj ^l_>JJ ^gjlj 4_iL>ji=>JL> ^^-Ij! 4jLLO£i _>ja*s!l 

.tio" II (jl .Lie SjLjjjjJI jL*2jI j-o J2l oIjjjj _a^i j^uil ik j^iJI SjLxu SjiLua 
jLi_jL viij^j La£j .4 <tii\ pLAslII jj-oj (jc gjlj <Gl jjs> j^^II ^Ljj^l ligJ oo^ II 

J a" » j l-^lj tgl II «j^-C» Lie- Ijjj-j-o ijjj a J \ (_5_^>_ll JjiLuJI (jl jjs*i!l (jJiil i(JiS (j-a 
J^ilsJI 4_*_a J^a-i <iilj (jL>|j ' J-ualjXa > _y=>-i J-C J.ialj (_JjJI > _ai3> 4j-uj Lij_s_i pi i<-iQ II (jl 
Li_a^j 4" I ->j Ijjj *i! cjjAJI (jl .JJjsjJ.1 i\ int II jj/a ^^-J- 0 Li* Ijm (_£__>^J.I 

(jil '(^ 11 uJaJI (_y^>LI cLj-kaJLi 4" l~».j Ijjj ^jjS) Lai|j <Jj3'n II 4^_>^. <Gjlj lI^-^ 2 - 1 
.<S^LL J a" *< \ (_jjJI pLAslII jaa! Jj<iL> pjjAII Jjiaixuj jju Lui 

(gjltt (jl .JAalll IjjSi <jx> JjjLaJllJ SJj-ujj Lij.ll (jl£ 11 JjO^ IjiSl (jl ^jli .JJ-ojj oLsLJ.! 
vZjU/a-Mj 4 i mia Mill ic^o^a-Uj cjljjJI Jjjs <^l ni-^ll tituLaj Jx. ^0 M (_jJ-ll a 1 1 

Ij-lj i J J-o"i 1 1 fLi-SsJI J-ia Jx. i llxjj l ^ a*s i Laj 5 J Mill , 4 i j ~. 1 1 \ i'al'i ■» llj 

(jo . a.« .Xll ._ .1 i^ 'Nl J_c j' Laj I ^ IjjSi (3^J .^jjS> LaS LjAa-a Jx. ^1 niV^ll £>jjS> iaiLaJj 

d__>^JIj <o 1 1 ^ f-LAiJ! jj-oj ^jLj (jjij ilLaJI ajjfc (^yii iij^^^J.! diSLlsJI 

■ \ (^jC- I (j i^i ■» t 5 J ■»" i n JjSLulJI 

— isLuiil LiJjJa U: I '"II ic. ^jj i ....I*.**. 4_ii (_5.il! — acLjJI (_j-a ^ ^jlll Ijji 

L^ 131 

j\ - ftj'jl)) a ,,il jl a fti'jl Ijii Jx. 1 .Llj| L^Sj-o jla ftjl Uaj 2 US'. ^ 

jla fti^ll <iilj (__»£■ ■ ala^til jJ*i!l fJ-JI Ls>l__>j ^jjJI S l£ I '"I I 4^_>^_llj «a . U... II 

I *'*'^ a ■ iL^j (^^jJI vIjLc ^jjJIj 'A^ajJI 4 « j a 1 1 ' tSlia II Jj i^-i^l Jl n'NI ^Slj 

SsOAj .ic.j-aJI <iillj iiLuil £sjj5i j-kiLj ^ j-aS!l l-i I laj Cj2^I (j-a ^ i_i Laa '< ^1 
.^Lc jLla N V,V Ola jjj AjIaaJ) jUi'i^l (j! Jl I4J liuali. ^1 4j0j<ll 
CjLi^cjj-tull j^l (J-* (j^-l t4 la Lu_aj 1 1 CiLfll ml) ^ ^ '. ( J_c JjLi (j^Ls ^ * lai * 

(3 .Cj-fl_aJI J^5^>-a ^-a ^ . ... ^jLijJI JjJL-a yl 4_uL^al 4-aj_5 " ' I ^ I j ^ 'I J_a^_a £jS^ii.l ^j-a 
i_i 1 mi idljj iLjj^^ (j ^ Lajj mi ijjjaJ.1 J^LLxJI yl ijliill (j J^JjJ.1 <j-a (jl^ 'J-Sl,>ll 
(jl (j^aJLidl (jxii Laj I^A-J^ 4iLi5Lll Jajjjjj-a (jL^ IjLs .I4I1J iljLllI iijjUJI 

<iit ^ ijl-ijj .LJLaj ^SjXl (jl Jl ajSLuJI fLkjl Jl JjLllI <_jjUJiJI (^jJj 



ioUJI 4 u null 

■ ((p i tafc (jl a mjl)) (j I » i n-.. ^S^Ijj (jl J! jA> i (jja I lAa i 4-i_/\JLa <iJj^."" m 4 U 0 'i 1 1 
m~».j IjjSi (JjjjJ .^-iia-*J! Jjl m'^lj ^ i l^i *J 1 jLa_£Lj*i!l (j-\_i Sjia-a S_/\-S liJLiiSi (jj)^" mij 
(Ll&LiLa}! 4uc\-\ -i. (jjiixuj iu^o elia 'il Ij gl h-iqII J* ^"i m 4-iJL*JI 2ilj£JI fcjjSi (jl Jj 

.(jbJSlI ^LiiJI el .^all 2JU j S jUI jJ^u jl > J-t) Ij^a (jl£ <jlj 
j2^j!li! (^j-a (jj^ i m i4j_^>J.I j_iiljj>JI SjLjj (jj^JI jj-cj '£-»JaJL> 

(jALLjj i±m~> i (SjAslLIo SjU.1 2iL!i£ Ijlj -1-^-^ itaULlI iujUJI J23 (jl 

((jAjij (jc I (3 .^im jLjlIi^I ij ij>aJ.I .uSLj-x-ll Ijjjj j8 i^iII J! LlL«i iljLll! iujUJ! 
tj j\ unj >_JLij gl I j j <jU gl i^iall ^ in" i in 2JL^JI 6 jji ij J| jj-olJI j n \ (ii i <n*a 

(jj . «4ji._>^_ll iiliSJI 2JLi.» iii i La J^J-i (J^-SjJajJ.1 (j-u&^jj j Ljj-uJ I (j-iji5> (j-t_i 

J| 2-j>aJ.I .u2lj-»-ll jcLj ic j^jj J1j Lalij jiLuaJI J| S^jUJI SjS (j^a-^ \" 2JUJI £>jjs> 

.2_l^t)J_tU-G (j^J^JI 4_4Ujjji (J^^J 2JL^JI j-& -4_J| (J-Uaj *i! (j^-1 j" lOjl (j-0 UJ J\j&l (jl 

• ^jaJi (jj^ jaJI islj^JI 2^ <(jj£JI <j-a 2JLJI ik. _>ll <jj 

■ i_l n JLa JiJ (J^».jjJjj5i CjIj j \ * ^J^-j JjL*-i La jl i^A / ft^^ 
. I \ c. d ij 1 1 Jj^LlxJI JjljI J i^ij (jj^Jl JJ-cu jUI i" Jj_a_Q (jxiLil ^gX-L.i.ia * < " 

ifi^. II (j "^-o^- cii L j t i <i <Laj ._jji^.*i!l ^L^j^I jljiLa (jxiLiS (j 4-i j 1 1 i-i ^ 

4_ajLflJI Ci< —I '"II C, ii 1 1 Ij^Jj ' ' ° I *' » 1 1 (jl_i ^Ul mnll Lt}j j^jjj-o i^jIjjaSj (_^C 

4j^IjJI gjLalll J LaiJI jij (j-oj ijiaLijJI jljio 1 1 "■ iL^jJa S jrLflJ J-u2j\\ 

J J-c cJj ^1 4l^.Lill ^ljLi)!l Jjl \'\'\A ^U. j ^ -oj^-ll jj-oIJ 4'<<fJ.I 

I ij £jLujj viijl^ Lajlj >3'^ = '^ J- 2 - I ^-1 (j^J SjjjljJI 2 .j-. 1 1 j_i2Li*JI 

(jjs Lijjj(js (ji-i (j^- i— iLSjJI '"^ L^Loj 4jlSjjJ.I ^ a ujJI 6Jj5> !Llc ^«*"« 

j-i3LL«JI (>j 21 ."I I 2 . . M ^ II (Jjj^LjII ssUJj^I (j Jjulj ^^jj iv^iSjJI <iilj <^>SJI 

S„h' ill i2jliLuJ.I (J.C Lijl (jxLiiJjj Jj <4jjjsJ.I 
^IdaJi inLij .(jjill t^jLij"^. n (_^c p\ ii-iall (J^-JI gl 'i^. 'i^ll Jjsjjlj iJ^S (j-o Lo^ 

tP^-e^b iN'NYY ^Lc (j (jLajj^a jj 'i.n<l l ^jjJI ^Lj^iJI j^k ^liAlJ 2jjJ^ 

Jajjj ^pJI Ci^jLxIl — Jina'in ^jaj J-C — \°^XV ^Lc (j 0 ^J? I.'H 

Ima 4_aj i(jjj|_tu*i!Lj .pi 'i^. 'i*^!l Ijji ifi n-l frl ii-ioll p-l 'i^. 'il 



d t i in i \ 1 



Sj< all Li^AaJj lla>j -(jj^-ll ^Lj"^. 4-uaUJI iSLUI j\ 3I"< II 4iL£ Umjla ^jjSs 

(jLg^j iSLkJIj itill (jL ^jAIj ^ylllj <iuaUJI 3j< mm II 111 L^LoaS ( JiS\ Ljiy II 
4iLi)!Li ^^^1 j^u jj^o x 4 h< II = IslkJI :i)jUil JsLi. <j* dJjj <So^lj iLuJ 

<Lfc£ Sjj-ua (j 4jjl^a 4Jal_k o ma II dlLsj <4j£_>^ JjAij a ma II L^fLLaj ^jlll iSLkJI Jl 

c ginULLLajjo < sll ^Lx.i'bLI (jl jl iiSLk idloj ^1 Ls>a^.j SjLU o..nl <j5ll .(jyC .nil 

(j ^..Yi (jl lulr. jL nill lla> (j IjJ .iijjUJI v2^U~a (jLoi 4jLi, < _>i5!l ^ iSLk 

JjSlI oaJI ((iSLkJI 3iQ£» (jU IA^jj .Sj^^jil SiLkJI iilLLil ^1^1 Li jLucI 

(jc Lmjj jj5>j (« Uir i^IIii ^jj5> ^LiJI jJi^U -(^jLd.1 frl iVt'jl jjmiu 4-uaUJI iljLsill (j 
4_aJalll Sf^aJI £sjj5> .(jAjlj (jc I (j i^t < IjjJU II J_i2Ll*JI L$j d__>^JJ (_jjJI <5jjJaJI 

(j pfl m" 4jjLkJI 4iQ£ (jUu LglUu (jlllj JjLi-ll Jl f^-jJI 6-° 5jLSJ (j i_M m" 

.(jSlI 4jJc LijJ-i^- j£_>luj La jAj liSLkJI 4iLi£ jj5> ajS&I j^'itllj .f-LiAiJI fllajl 

J3l aI Lgla j^l Lgjl aI <La. j-aJI 3/Mnll JjLslj iSLkJI 4iL£ Ja "!<j.M Li-^j IjLo 

<jjs X£ JjLslj ifcflll isOA (jl daJ iol>aJ.I (j Sj$a._jl.l ijJJ-M A^ill <Jj^ ^Lg-La 
pLiAiJI (jlj <LLll_uj f-l *' a j I tLAiJJ (jl Jl _/\_taj (jl 4jLi (ja IjjSi .ii._>^_ll 4_t5L!l 

(j-o L&/t£ (jLtu t(jnn MilLfl j-ujjj *i!l I '* ilg (j^-l -J-i*-ll (Jl j QJ "■ ) "■ JJ^lJI (jl^j tfcLiLa^! 
LajI ni n ^J-C la Q l a * Lo^ - ^ j ~~- 1 1 j^j_ci ^Jjj j^Jj t4jl_Llll ujJ o (3 5 ^ j) 7 V ^ > ^ 7* ' ^ 
^Jt, 5K intl Ljla S >aJ.I j^j-a (Jl <j _>3^l ^.1 >J-^I J£ <j-o 4-«-iLlll iujUJI 5j3 (_jJS> Ijji 
Lg-xllil ^jlll Aga ''II (illj (iilj (j Leu — Aga ''II 4jJLo^^l 3I*<II jjii LaOic Lul 

4j ■ • la II S iljja.^! ^ a's" "i! Lgjl la '■ — — 1 1 j^j-o (j j ^il J ■ 
J^a.^ (j„o J_i <j| (Jl (j^U '< Ijji (j-o^ .Lijlj-o (3 J^-JJ (j iin oJ l (Jjca3 ^fl^-i Lo_i 

IjjSi J^. (jll-i'i (j^j_j .aj-^> 'ill c^j-ll <-illj (j^- S__>^J.I (j SjLLI (ja ^jij ^ t^cl 

II A-tul (jAaJI jvoj t II 

(j-o (^1 iLlijJ ii^JLLI SjLLI '(jc^ (jj^j <j-° oJ^-" ^S"t'< Li^ (jlj <SjUI ^oa 

.^Li^j^j oUjj^j^j oljjJ&JI 

diSLlc (j ijjjUvJI Jjiij (jAjljj I (j iAj \ "Uajjj-o ^lj^.11 (jl laa lj <iilj Jjlj 

*4 JJ"^ J^jJI J- 2 - <J^-V J>=>- ^ Jj£ y C)ljaJ.I £>la> (jl a£.jj 

0 'nJ I (Ji-lj CjI__>^>J.I Lgj <iJ j a jj CjLtj^uJI (jLi iLgJjljji_a j^ljjs J^»- Aj">*<ll 

i(_5jjaJ.I J jS'it IL (jjjiJil fLiicSlLi Sj^sUJI SjjjUJI S_j3 (jxi (jjj c5>?J-l 

\ • Y 



icUJI 4 u .Mill 

^ ifcfUl £>jjSl (jl d£JJ jSj .^jjaJJ J^jijjJJ iaJLo^^l ifcfUl jJ-lflJ (3-a LiiLcu 

4>0A LgjjlaJj ^1 3_ailall SjLU 3iUa| dAJ ^^I^. <!(} M.fl'i Cil 3JLa^!l 3 1"< II 
i*i!La^».lj .v^l__^aJ.I «(j-l_l» Sj^i.^a 4-LsLua| 4-nll-ia SjLo 4_aj (jl ^'m bjjjj IjjSi .v2jl__^aJ.I 
(jjs XV* ^J^-iJ — 3_all=J.lj iijL»JI L^jjjjj^sj — SjU.1 (j 3jjIiJ.I iSliaJI JLa^l jiflj 

.^U^JI iilXJI 

l\ilf. '(jjfLlJ SJLa^^l iSLkJI 3ilj£ (j tljLalfl ui^ll ^ ^aa n < Oni^" 'l^a-I 

.£j jUI Lgj p muj ^1 iSLkJI ialf>£ Jl £ jl mi* II lia> 

jj taj n (j^s 4jl JjLfl.lL> Ljj^J I 'i'i*s I i«(_£jLi_ll si i<-iflll» J| S(^> (_jl (jl i^j t" mi n 

(jl (j^-OJ S-LlAflJI (jl i_Sj£ JjLflJLl Ljjlj .IflJj .^JJlII LjjLuua fLlAflJI (JJiil (j-UjLljAiJI 

■ fl l^a tjj^lll ^1 . 11 4_i,Xq Aj^-^c ( J-C " ■ j 1 1 Jj^Llxll J A ^ ' 4jI i fl ' ^> ' ~* ' ' 

lj-° A*?^' Ji ->4^ L>' o,^^ I J- 2 - g^'w i n 4j-iisljii^l CiLaA^u^JI (ja LLaj (jl 

vZjLsljj (j-oj •^J^-jj-''-' 5 ' * "\j (jtSjJI j*-^ lj-i-0 Lgj g- 0 -"'- 1 lu lie/ill 6JjS> .£j_>iJI 

Jx.j .iSLUI ijjiLo 3Ja.li JJ^sJ (jl Jj-»~ intl (j-a (jj^-J iij-oj SlaaJ (_jl (j 4jl \dA\ IjjSl 
.Ja_i_tAJLi Ij fl i^i i I j fl i r\ (_£^oLuaj £^flJI 4jsLia (jl 11^ *i (jl (JjjaJLtull (j-o t jj i ^ " 1 1 
^i^j cj"\9 ^.S- 0 *' (J-^ iSLlaJI Sjl Mil (j-o 4_i_L^l^i_fl^!l CjI a « "-^ II (jS-o_i Ij A 
Ijjj .J^j^jJI (Jl j J taj jiJ (jjaj iL^j ixaLLJI (jj's Mill 2 1"< gtj^! Sjilill iSLkJI LgJ 
jLi Sj-i^-J I _/Lfl_l J^a^aJI (J| j J taj (_jjJI .-.I /»■■■.-> II t ^ 0 gtjLiS) _>^-i SjLjjij ^l__>iJI Jjlj 
^ikj La jl i^ljiil 4jjjjj-o iSLk islj£ J^^J (j '. " •"*'*' *j*-l taJI SsjjSj IjAa a o flj a J 
SJLa^)!l iSLkJI isK Jl (_yaUJI L^oLg^ol i (^jSij .aixdkil iSLkJI)) ^1 <uk 

I (j 'i< I t»l i^flll JlSJI fllaJ^I (jx, OjJ^ '(£>=»^l iSUaJI ^l^ (jlij -(jj^JLj 4 ualaJI 
:Sj>aJ.I JjSLaaJI 4^_>^ J.C I4J jSj^ ^jlll ifljjJaJI j cO^I iSLkJI ^I^I (jc , aJlaJi 
viilo^.1^ (j iSLkJI SsjjSi lU m" icjjUJi S_j2 ila^.| j C5>=^l iSLkJI ^l^jl ,_i l » "1 Laliji 

.(j^^JI jj-o_i ^^jl mi 1 (j^ (J^j_tull I V*i 1 1 tj-slAli S_^2 
(jLi, — (jl^ jU .igjLixi Sjii (j (j^l" mi'uI _>is N "\ N V ^Lc j <jl jJL jjo^. 

m n'sl j3 (JjL& JJ-oj (ji-i LaLaJ (j^Ltu (j^jill (jL (j-o^j — 4j^qLsl-o iil^ 

.LLa (j,^-!! SjLo ^ 1 a ^. " (J| 5jj jLaJI (Jj-o JjLsu _>iLjj S_j3 Jl gl^-l jis ^ (j-°j 
jLiuj '^j^-ll i^uliJI <uk. 3 1 l-i j :lliLu=a| IS^. <GJjLjuj j gjjj <jl Jl lla> <j asj 



(3jiJI Ljj ^KJ o=J! Ilai jjOj |J ^ 4j>! ill* J-t ULa^ ^jj aij A > jJL <J 

.(iijjUJI S_j3 J-X-Oj J-o^JjJI <j-o v2jl>aJ.I ifljjJaJI ^ £sjjS> ^Sl) Jdxiii 

JI^ — £j ia^ ^ ^1 — iJki! IsLkJI isQii .ojUl JiSwnn j I m m j 

SjUI (jc i^UI dJjg — ^ji.'S!! isLkJI Laiu <<3j£JI jj-^ iiW JnLL IlIS 
£^UL 4^,11 isLkJ! isQ£ IjljJI j .jd^U! l^liOS J£; — ^l*-^! ^ 

Ij^J 4\j"\j .4^1^11 isLkJ! 4j pfl mi" L^a Jsl ^"ima Jl <3j£U iJLa^l IsLkJI 4ilj£ 
iSUaJI gjLi Jaj^. I n £jLuij 4 1^. n 'JAojJI 4_> ^ oij < ^^JsLlaJI i_ 

j o^JI e>"U2_a ^ c5^l ^ J-aL»i! o-p. NA-Y J< ,7.11 jJ=jI) 

■ (_J < 5" nil I (j ^-jl lujJI ljjS> j-n" mi < (^1 jS^alil (j-oj .(t 
j^JI 4n<ll ^ iijla i_j mm S jj-ua Jx. dlJjj *iSLkJI 4iQ£ j 3 0 foil 



• ,• • 1 ± 


: •,• i 


j^^j Sj^a J-c iijLiJI SjUI 


• ,• 1 ± 


•,YV 


ioikll SjUI 


± 


• ,vr 


i^Jiil iSLkJI 


•,• Y ± 


VY 


iJU^I iitSSJI 



^ "lilS 4omA n 4ilXJI vIjjI^ S j^IiUa pjl^tll jl^aill ijLa^I (j 4j! d jXi J\ ImIc, 

( _ r L»J SsjjJJ !3jS> .ia.j^JI isQiil jajNLo yt, Lo-o ijjllll S^l i^S II SJLflJI (j j2j (^Hl 

(j-o Ijjfcj .ia.j^JI 3JUJJ Jjj^s^jJI 4 1 1 U"m La-o j^l LL^. J ii mm I Cul^ iSLLzJI SsOA ^,1 
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(_jjJI ftl g — ^1 1 £uda II . ° I .»"<Nll Jj2 — liljjl r'ljl ""-^1 Ssjj5> f j; (j 

jj .la. _>aJI lo^iUI £yt 0 "'l''" '"' J-C l^^ 2 SilXJI — Ukll ISLkJI 

jl a aj'jl oii <jl Sjii ^ J12I (^Ls idljj ij^ll li^J mi'i i O^a. j^T g_>^- ^ ^Lc 

^ o luj ^jL1jj_4oI ^a_j jJ_C £_i ^aJI JJaaJI (j-o S (iJLlA CajI^ t(J_u_Li ^J- 3 ^ ~ « U. « 11 
Ls>j02 5JLs (j V " N • £>jj3 JxsLiL-aj (jj^-ll »a jlj SJLflJI fcjjSi (jj .Ita iiViIIb SJLs 
«a ta iajJI lj_oa.^o-a (J^ (^3-11 filla ^ I (J^-to j lajjl ^j^JU^g -(j!^ ^ * 

Lojj 4jI ^-£_>i ijj^JLi ^ ftj ) 4_ul)l ' Q 1 1 (ji^ I 'j" "■ q f -l ■ o fl II jLi^s Aa L^LjJl £^oji_a 
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Jx. S.£-»-u3 iflJala (_gl (jj's" mi <5jiKJ! S_jiJLi JJ-ajJ! Ij| (j£-l 'ijl-^l j IdA^-a 

(jja P^^' — JjLflJ! Iajj5I ,*j Ls <4j|j J Vi H ( J-Cj .(jjjLtu*i!L 4_ij" m n U mil 

jA, Lo — njktll jl ~> a'^l jla 4la Slxjjil P JjAJI 4-xJu! JUfllxul Lj£_aj (_gjj| 

.LJjls llj" in n j_ua_>ll (JjLSJ! (j^a^JI (jj^-i 'ij^ cj"° J 1 ^ 
3jwim1I Lgj g- 0 -^ tpJ' 3 Mij'tq II JKjil J£ (^jo <Gl ^jjji iuL^ll! 4~> jUll 

jvajc (j _/\^_fljJ! j^JLili ij^-a^l JJJ-° JJ-aJJ f-LiAilJI (j^a .i^j" ni n (jl^_o^^ 

•umj" mi rt o^ -0 -^!^ pLiAhJ! (j-° 

i4_jlxu ja^-S (3-a I 'i \K qj (3-il" mi'i 4_uaLi_l! 4 1 1 mill 4_ijiii (jl i a Li-ilj iLolli. 
i_S-i^j t P j i o 1 1 ic-j^u cjjLSj icj^uj <iJ j a jj Loj_i_i 4_» 1 1 V\ 1 1 4_>jjJI (jjj vZjLjjill jJLual 
ULa (jLi^lj .JSl£ uJ^-" ffl^ 5jJJ^^' oljjSllj 4jdJI iabdl 4jw,i'ill ijjJii (jl 

.J^j L»j!j IjL^jl 
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For readers interested in the historical development of the subject: 

• Jean Eisenstaedt, The Curious History of Relativity (Princeton Uni- 
versity Press, 2006). 

• Abraham Pais, Subtle is the Lord (Oxford University Press, 1982). 

Books at a similar level to the present one: 

• Albert Einstein, Relativity (reprinted in the Routledge Classics se- 
ries, 2001 [1954]). 

• Max Born, Einstein's Theory of Relativity (Dover, 1962). 

• Hermann Bondi, Relativity and Common Sense (Dover, 1964). 
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versity Press, 2005). 
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Somewhat more mathematical treatments of the subject: 

• George F. R. Ellis and Ruth M. Williams, Flat and Curved 
Space-Times (Oxford University Press, 2000). 

• W. S. C. Williams, Introducing Special Relativity (Taylor and Francis, 
2002). 

• Wolfgang Rindler, Relativity (Oxford University Press, 2006). 

• Vesselin Petkov, Relativity and the Nature of Spacetime (Springer, 
2004). 

A full understanding of general relativity requires a sophisticated grasp 
of mathematics. There are many books written at this level, including 
the following: 

• Richard A. Mould, Basic Relativity (Springer, 1994). 

• Robert M. Wald, General Relativity (University of Chicago Press, 
1984). 

• Hans C. Ohanian and Remo Ruffini, Gravitation and Spacetime (Nor- 
ton, 1994). 

• Ta-Pei Cheng, Relativity, Gravitation, and Cosmology (Oxford Uni- 
versity Press, 2005). 

• James B. Hartle, Gravity: An Introduction to Einstein's General 
Relativity (Addison Wesley, 2005). 

And at the opposite end of the spectrum, for children of ten years and 
upwards: 

• Russell Stannard, The Time and Space of Uncle Albert (Faber and 
Faber, 1989). 

• Russell Stannard, Black Holes and Uncle Albert (Faber and Faber, 
1991). 
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